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INTRODUCTION 
The study of the diatom flora of Iowa has received scant attention. 
The most extensive studies of this group that have been published are 
those of Ehrenberg (1854) and Starrett and Patrick (1952). Both of these 
investigations were concerned with the Des Moines river. Meyers (1899) 
published a preliminary report on the diatom flora of the state, but ap­
parently this work was never finished as I have been unable to find any 
published results of his completed study. Buchanan (190?) lists a number 
of genera but says that, "Although a large number of diatoms have been 
collected....no attempt has been made to classify them, except in one or 
two instances." Recent additions to our knowledge of the occurrence of 
this group in the state have been published by Hayek and Hulbary (1956), 
Dodd and Stoermer (ca. 1962), and Stoermer (ca. 1962). 
Recent papers by Kutkuhn (1958), and Small (1961) contain records 
of the diatom floras of North Twin and Clear Lakes respectively, however 
no intensive study of the diatom flora of a lake in this immediate area 
has been attempted. For this reason it was felt that such a study of one 
of the larger Iowa lakes would be of considerable interest and value. 
Lake West Okoboji was chosen for this investigation. Several factors 
influenced this choice, the most important being the wide variety of 
habitats present in this, the only large, deep-water lake in the state. 
Also, the Iowa Lakeside Laboratory is located there and this permanent 
installation furnishes several advantages to the investigator. The first, 
and most obvious, of these is a convenient base for summer operations. 
More importantly, there is an accumulation of previously acquired data 
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and observations to guide the contemplated course of action and with 
which present findings may be compared. 
Lake West Okoboji is located in sections 19, 30, and 31 of township 
99 North, range 36 West, and sections 1, 2, 11, 12, 13, 23, 24, 25, 35 
and 36 of township 99 North, range 37 West, Dickinson County, Iowa 
(lat. 43.35N; long. 95-13W). The glacial material which forms the major 
physiographic features in the immediate area is of late Wisconsin age. 
The land north, east, and west of the lake has typical "kame and kettle" 
topography and is dotted with small, more or less permanent, bodies of 
water. The land immediately south of the lake is more level and was ap­
parently formed as an outwash plain (Carman 1915)• A chain of lakes of 
considerable size; Spirit, East Okoboji, and the Gar Lakes, is intercon­
nected with West Okoboji. There was originally a broad connection between 
East and West Okoboji but this was reduced to a narrow channel by the 
construction of a railroad and a highway across this area. 
Birge and Juday (1920) give the following morphometric data on Lake 
West Okoboji. 
Length 5.46 mi. (8.79 km.) 
Greatest breadth 2.48 mi. (4.57 km.) 
Mean breadth 1.09 mi. (1.72 km.) 
Direction of main axis North and South 
Greatest depth 132.0 ft. (40.2 m.) 
40.4 ft. (12.3 m.) Mean depth 
Volume 246,340,000 cu. yds. 
(188,340,000 eu. m.) 
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Length of shore line 18.2 mi. (29.3 km.) 
Shore development 2.13 
Volume development 0.92 
The greatest depth figure given is taken from the State Highway 
Commission Survey (1916) and is a conservative figure. Tilton (1916) 
gives a figure of 135«0 ft. and the present author has obtained measure­
ments of fractionally over 138 ft. from the surface of the ice using a 
36 in. aluminum cone above the sounding weight to prevent it from pene­
trating the bottom ooze. Dr. Bovbjerg of the State University of Iowa 
has informed me that his students obtained measurements in excess of 
140 ft. during the summer of 1962 using electronic depth sounding equip­
ment. McBride (1899) gives a figure of 185 ft. It is highly doubtful if 
any part of the lake is this deep at the present time. The consistency 
of the bottom ooze makes conventional measurements difficult under the 
best of conditions, and readings taken from a boat are apt to be highly 
optimistic due to the difficulty of anchoring securely in water of this 
depth. 
The general environmental features of the lake have been discussed 
by Strcmsten (192?). There are three major embayments and several minor 
indentations of the shore line. Two of the three major bays, Miller's 
Bay and Smith's Bay, have depth contours continuous with those of the 
main body of the lake. Emerson's Bay, on the other hand, is more or less 
isolated from the deep water mass of the main lake by a shallow bar which 
extends across its mouth. The maximum depth of the bar is slightly over 
3 meters while the greatest depth of the bay is in excess of 10 meters. 
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This area may thus have a thermal circulation pattern different from that 
of the main body of the lake. The bays and littoral regions generally 
have gently sloping bottom profiles. Local areas of steeply sloping bot­
tom are found, especially on the east shore. In the deeper portions of 
the lake, the slope increases to a pronounced V-shaped profile (Birge 
and Juday 1920). The bottom may be composed of mud, sand, or coarse 
cobbles and boulders down to a depth of about 20 meters. Below this 
level the bottom is generally covered by ooze. 
Records of water temperature from the lake are given by Tilden 
(1916), Birge and Juday (1920), Stromsten (1925, 1926), Jahn and Taylor 
(1940) and Bardach (1955)• It is regrettable that more complete chem­
ical analyses were not furnished with these reports. Data on the dis­
solved gases are included in the cited papers by Birge and Juday and by 
Bardach. 
The algal flora of the lake and the surrounding area, exclusive of 
the diatoms, has been investigated by Smith (1926), Tiffany (1926) and 
Prescott (1931)• The few published records of diatoms that precede the 
present investigation are found in the previously cited papers of Meyers, 
Buchanan, and Birge and Juday. I have been unable to locate any material 
from these collections. The fates of the collections of Meyers and of 
Birge and Juday are unknown. Dr. Buchanan has informed me that his 
collections were inadvertantly destroyed some time ago. The new United 
States records and new taxa of the genus Neidium found in the present 
study have been published (Stoermer 1963). The slides referred to in 
that paper and the holotypes of the new entities described are housed 
in the general collection of the Academy of Natural Sciences of Phil­
adelphia. Duplicate slides and cleaned material are in the author's 
personal herbarium. 
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MATERIALS AND METHODS 
Environmental Measurements 
A total of eighty-nine samples from various areas of the lake were 
collected and analyzed over a period of three years. Fourteen chemical 
factors as well as temperature and depth were determined for each sample. 
The chemical analyses were performed with a Hach Portable Water Testing 
Laboratory, model DR-E1. Surface samples were collected directly in 
appropriate containers (one liter polyethylene bottles and glass stoppered 
bottles for gas analyses). Three methods were used for subsurface col­
lections. Some samples were taken with a Kemmerer water sampler. Many 
samples taken during the summer of 1959 were obtained by means of pump­
ing. A hand operated force pump was connected to 150 ft. of l/2 in. hose. 
The hose was then lowered to the depth to be sampled and operated for 
about two minutes (more or less depending on the depth) to evacuate water 
introduced during the lowering operation. Samples were collected from 
the pump outlet. Occasional samples were taken using free diving appar­
atus since a diver can descend, carrying a syringe and fill it from the 
exact area to be investigated. This method has much to recommend it for 
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critical sampling of suspected ground water inlets and similar situations. 
Temperatures were read on a calibrated mercury thermometer, either 
from the sample immediately after recovery or from the sample area 
directly in the case of surface samples and samples taken by a diver. 
Depth measurements were taken by means of a l/4 in. nylon sounding 
line. In some instances it was necessary to estimate measurements 
due to adverse conditions (i.e. boat could not be anchored securely; 
line frozen so solidly that it could not be removed from the reel with­
out breakage). 
Collecting Techniques 
As one of the primary aims of this study is to define the recent 
diatom flora of Lake West Okoboji as fully and completely as possible, 
collections were taken from as large a number of specialized habitats 
as was feasible. In addition to this, regular monthly collections were 
taken from certain areas of the lake in order to assay seasonal changes 
in the flora. Routine water analyses were made in conjunction with 
these collections. 
It is rather difficult to categorize the types of collections made 
in simple terms. Plankton collections were taken with an ordinary "fine" 
(#20 bolting cloth) or "extra fine" (#25 bolting cloth) plankton net. 
Undoubtedly, a certain proportion of the smaller forms was • lost in this 
method of sampling but as no quantitative measurements were to be attempted 
on the material gathered, it was the method of choice due to its conven­
ience. A great number of diatom species are epiphytic on other algae or 
on aquatic phanerogams. Collections were routinely made from such sources 
by either maceration of the larger plants or stripping such material in 
the field to remove the attached diatoms. Quite satisfactory collections 
can be made by merely taking a handful of the chosen substrate and squeez­
ing it firmly, catching the resultant material in a collecting bottle. 
Filamentous algae may be collected entire and taken to the laboratory. 
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They are readily destroyed by the procedures for cleaning diatoms and 
thus yield satisfactory collections of the attached diatoms. Forms 
which grow attached to solid substrates, such as rocks and logs, may be 
gathered by scraping with a sturdy pocket knife or an old wood chisel. 
Bottom living forms are best collected with a large syringe. Plastic 
basting syringes are very convenient for this type of work as they are 
practically indestructable and float if dropped in the water. They also 
may be replaced at nominal cost at local stores if mislaid. 
Early in our collecting experience it became apparent that some of 
the most interesting habitats were in relatively deep waters. Collect­
ing from such habitats is more of a problem than with some other groups. 
There is no way to tell from observation of mounted specimens which ones 
were living at the time of collection and which ones were dead and pre­
viously deposited in the habitat area. Working with a dredge or grapple 
usually results in the collections containing both living material and 
dead specimens from the past several months or years. At best such sam­
ples are non-selective in that the collector cannot see the material to 
be collected. For this reason free diving apparatus was used extensively 
in making later collections. This allowed the investigator to inspect 
the area to be collected critically and make selective collections. Such 
collections were found to contain practically no dead frustules. No 
particular difficulties were encountered in making collections by this 
method although a certain amount of practice was necessary for best re­
sults. When collecting from sediments or flocculent material on sandy 
bottoms it was necessary to achieve absolute neutral bouyancy so that 
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undue movements could be avoided. Any violent motion scattered the 
material and clouded the water so that subsequent collections in the 
immediate area were impossible. 
All collections were examined in living condition to determine if 
the material was suitable for further processing and to determine if any 
delicate forms, such as Attheya sp.. were present since these require 
special processing techniques. It is necessary to "clean" living material 
before taxonomic determinations are attempted. Cleaning is accomplished 
by destroying or removing the organic matter of the frustules so that 
the wall structure is fully revealed. This is usually accomplished by 
boiling the specimens in concentrated nitric acid and potassium dichromate 
or treating them with 30$ hydrogen peroxide and potassium dichromate. The 
peroxide method was used in the present study. It yields completely satis­
factory preparations and does not necessitate the use of heating apparatus 
and a fume hood. After cleaning, the specimens are run through several 
changes of distilled water to remove the oxidation byproducts. The spec­
imens are then spread evenly on a cover slip and allowed to dry before 
mounting. Some of the more fragile diatoms are destroyed by the usual 
cleaning methods. If these species are present in collections it is neces­
sary to make so called "burned mounts". This is done by merely drying the 
material on a cover slip and then heating the slip to sufficiently high 
temperature to oxidize the protoplasts. Satisfactory preparations may be 
made by this method if the collections are pure. If considerable numbers 
of large diatoms and other algae are present in the collections, however, 
such preparations are generally not satisfactory. 
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It is essential that diatoms be mounted in a medium of high re­
fractive index so that sufficient resolving power may be obtained with 
the microscope to differentiate the structure of the valves. The mount­
ing medium used in the present study was Hyrax (R. I. 1.65)• 
The fineness of the markings of diatom valves used for taxonomic 
determinations approaches or, in marçy instances, unfortunately, exceeds 
the resolving power of the finest light microscopes. For this reason 
it is essential that the optical equipment used in such determinations 
be of the best quality available. 
Core Sampling Technique 
A second major objective of this study involves an analysis of the 
post glacial diatom flora of the bottom sediments of the lake. 
As no equipment suitable for sampling this material was available ' 
in the immediate area, a 50 ft. piston type core sampler was designed by 
the author^ and built by the Iowa State University instrument shop. The 
apparatus consisted of five 10 ft. sections of 2" I. D. smooth wall steel 
tubing fitted with a cutting shoe and appropriate fixtures for connect­
ing the recovery cable and stops for the piston cable. A liner of 2" 
diameter Teflon tubing,was inserted in the steel casing and a piston, 
designed to exactly fit the tubing was inserted at the base. A separate 
cable was used to operate the piston. 
^Sincere thanks are due Dr. Donn S. Gorsline of Florida State 
University who kindly furnished sketches of equipment used in his re­
search as well as valuable advice. 
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The original plan was to carry out coring operations from the sur­
face of the ice in the late winter of 1960-1961. After arrangements had 
been made to implement this operation, unseasonal weather caused the con­
dition of the ice to become unsafe for heavy equipment. The project con­
sequently had to be abandoned for that winter. Rather than risk similar 
failure in a succeeding winter due to the eccentricities of Iowa weather, 
it was decided to begin operations the next summer. 
At the time operations were begun, there was no equipment available 
at the lake suitable for operating and recovering the corer. A pontoon 
barge calculated to float about two and one half tons was procured. Its 
structure was modified to withstand added stress and to accommodate the 
necessary equipment used in the coring operation. It was also equipped 
with a five ton capacity double geared winch salvaged from an old carnival 
trailer. 
Initial trials were conducted during the summer of 1961. The lack 
of heavy hoisting equipment made it necessary to use a rather involved 
procedure to transport the corer to the "deep hole" of the lake, where 
coring was done, and to recover it and transport it back to Lakeside 
Laboratory. The corer was assembled on the Lakeside Laboratory dock and 
all cables and fittings connected. A steel tank was fitted to the top of 
the core barrel. This entire device was light enough to be handled 
manually by two or three persons without undue inconvenience. The as­
sembled corer was then lowered into the water and the work barge was 
floated over it. By taking up the recovery cable, the head of the corer 
and the attached tank were lifted up under the open center of the barge. 
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A rowboat was then floated over the other end of the corer and it was 
slung under the boat by means of ropes. The whole rig could then be 
towed to the area to be sampled by the laboratory launch. When the de­
sired area was reached the barge was securely anchored by kedging anchors 
out in four directions. The lower end of the corer was then cast loose 
from the row boat that had carried it and allowed to swing down perpen­
dicularly under the work barge. A diver then descended to check that 
the piston was still in place and that nothing had been fouled during 
towing. The tank on the top of the core barrel was then filled with 
300-400 lbs. of sand to provide sufficient weight to assure penetration. 
After careful sounding had determined the exact depth, the piston cable 
was payed out and snubbed so that the piston would not go deeper than 
the sediment surface and the corer was then dropped. Upon reaching the 
bottom, the momentum of the apparatus caused it to penetrate deeply into 
the sediments. The vacuum caused by the downward sliding of the tube 
past the snubbed piston caused the tube to be filled with sediment. 
While the corer was being dropped and recovered, the towing launch 
stood off and anchored windward of the barge. After the sample had been 
taken and the top of the corer returned to the surface, a diver descended 
with a cap for the end of the corer (l/2 beer can secured with wooden 
wedges) and a cable from the towing launch. After the cap was secured 
and the cable attached, the diver returned to the surface and reported 
the approximate depth of penetration, as evidenced by the smear on the 
core barrel, and the condition of the bottom of the core. By hauling 
in the cable, the entire sampler was then raised until it was parallel 
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with the surface of the water. It was then reattached to the row boat, 
and after hauling out the anchors and picking up tow from the launch, 
the entire rig was returned to the Lakeside Lab dock for convenient dis­
assembly. 
As anticipated some trouble was experienced due to fouling of the 
two cables used in the first attempts. This was solved by attaching 50 
ft. of the same type of Teflon tubing that was used as lining for the 
core barrel to the head of the sampler and running the piston cable through 
it. This expedient effectively prevented fouling and no more trouble was 
experienced from this cause. 
On the twenty-eighth of July a "full scale" attempt was made to ob­
tain a long core. The original plan was to lower the corer to within 
20 ft. of the bottom and then let it drop as fast as cable would pay off 
the winch. In this instance, however, the brake on the winch failed as 
soon as lowering was begun and the corer consequently was allowed to drop 
approximately 75 ft. in essentially free fall, accompanied by the howl of 
overstressed gears. After recovering certain members of the work party 
who had left the barge in great haste, fearing complete failure of the 
winch and a dangerously flailing cable, an attempt was made to raise the 
corer. The cable in use proved inadequate and parted. Fortunately, the 
piston cable had been slacked and remained attached. The next day a 
heavier cable was procured and divers were sent down to attach it and 
report the position and condition of the corer. The divers were successful 
in attaching the new cable and reported that the corer had penetrated 
"about thirty-five feet" (which proved to be somewhat optimistic). Upon 
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renewing the lifting operation it became evident that considerable dif­
ficulty would be experienced in raising the corer. Increasing strain 
was put on the cable until the decks of the barge were practically awash. 
For a time it appeared that the apparatus and sample might be lost. The 
barge w».s lightened as much as possible by removal of non-essential equip­
ment and personnel, and the lightest member of the work party (Mr. Drum) 
remained on board with the unenviable task of putting the final strain on 
the cable. This put the wooden decks of the barge awash and extracted 
the last possible bit of bouyancy. After a few minutes, the corer broke 
loose from the bottom and the barge returned to its normal floating 
position, much to the relief of all concerned. After this a routine 
recovery operation was carried out. As it was apparent that the full 
capability of the equipment available had been utilized, further attempts 
were abandoned for the season. 
In the summer of 1962 another attempt was made using a larger barge 
equipped with a boom and heavy lifting gear. This arrangement was more 
convenient but despite additional weight added to the corer, no greater 
penetration of the sediments could be made. The reasons for this are 
problematic. Subsequent inspection of the core obtained revealed no 
physical changes in the sediments that would account for stopping the 
corer at the same level and the same lack of change makes it highly un­
likely that thé original bottom of the lake was reached. 
The cores taken in the above instances were nearly identical. In­
spection of the outside of the core barrel showed that the corer had 
penetrated the sediments about 30 ft. The watery consistançy of the 
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upper surface of the ooze makes this hard to establish exactly but this 
figure agrees with that derived by comparing sounding depths to the length 
of recovery cable payed out. I am satisfied that the error in this es­
timate could not exceed, at the most, plus or minus 24 inches. 
After this observation had been made, the corer was disassembled and 
the liner was removed and cut into 10 ft. sections to facilitate trans­
port. The sections were carefully capped and sealed and taken to the 
local cold storage plant where they were frozen to prevent possible de­
formation or mixing of the core material during transport to Iowa State 
University where subsequent analyses were carried out. Before the top 
section of the liner was opened it was placed in a verticle position and 
the cap and piston (which had been left in the liner to effectively seal 
it) were removed and the core was allowed to thaw and dry slightly so 
that the upper sediment layers would not flow when the core was exposed. 
The liner of each section was split by cutting down each side with a 
small motorized circular saw. One half of the liner was then removed 
and the core exposed. It was found that a continuous core 24 ft. 2 in. 
long was present. This reduction in the expected length was undoubtedly 
due to a combination of compaction during sampling and reduction in 
volume due to drying. One fourth of the solid cylinder of sediment was 
sliced off tangentially with a sharp, thin knife to provide a surface 
free from possible contamination. The section removed was preserved by 
drying on strips of bristol board to provide a record for visual orienta­
tion. The exposed surface proved to be composed of a dark grey sapropel 
irregularly banded with layers of lighter colored material. This 
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stratification was most conspicuous in the middle portion of the core. 
In the bottom section the strata were finer and less conspicuous. In 
the extreme upper end of the core (near the surface of the recent sedi­
ments) the lighter colored strata were not apparent. Macroscopic obser­
vation showed that the light colored strata ranged from 2mm. in thickness 
to thicknesses barely discernible with the naked eye. Temporary mounts 
for microscopic observation were made by removing small amounts of 
material with a fine needle and spreading them in a drop of distilled 
water. In all instances material from the lighter colored areas proved 
to be composed almost entirely of diatom frustules. The darker colored 
areas contained diatom frustules with a considerable admixture of organic 
detritus. The only recognizable organic structures found in most samples 
were plant epidermis fragments containing silicified cells and occasional 
ostracod carapaces. Pollen is very rare in this material but has been 
recovered by dissolving the diatom frustules present (with hydrofluoric 
acid) to concentrate the organic remains. The plant fragments noted 
appeared to be charred. It seems likely that this material may have 
been blown into the lake during and after praire fires. It is interest­
ing to note that Kolbe (1957) found similar silicified cells (common in 
the Cyperaceae and Graminiae) among the puzzling layers of fresh water 
diatoms found in cores from the Romanche deep off the coast of Africa. 
Such "knuckle bone" cells were found in many permanent cleaned prepara­
tions made from our material. 
The only macroscopically visible remains present in the core were a 
few undetermined small gastropod shells in the bottom four feet of the 
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core. 
Sections 3 cm. in vertical thickness were taken in continuous se­
quence from the exposed interior of the core. These were cleaned by-
boiling in 6/6 hydrogen peroxide and mounted according to the method 
previously described for recent material. 
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RESULTS 
Chemical and Physical Data 
The results of the physical measurements and chemical analyses are 
summarized in Table 1. In general these results show the high level of 
mineral nutrients present in this "typically eutrophic" (Stromsten 192?) 
hard water lake. In our experience there are few instances where limita­
tion of diatom blooms may be attributed to exhaustion of mineral nutrients. 
The low levels of nitrate recorded in the summer of I960 occurred during 
the summer blue-green algal maximum. Under "normal" circumstances the 
planktonic diatoms are completely overshadowed by the massive bloom of 
planktonic blue-greens that developes in June and lasts through the 
latter part of September. This appears to be due to the superior com­
petitive ability of the planktonic blue-green algae under relatively warm 
water conditions rather than to limitation of diatom growth by exhaustion 
of one or more nutritional factors essential to their growth. It should 
be pointed out, however, that the above pattern was upset during the 
summer of 1962. Heavy rains in the early summer raised the level of the 
lake considerably. Our chemical data unfortunately does not cover this 
period but it is not unlikely that considerable quantities of mineral 
nutrients were introduced into the lake by runoff water. Under these 
conditions a bloom of Fragilaria crotonensis Kitton, Melosira granulata 
(Ehr.) Ralfs, and Ceratium hirudinella (0. F. M.) Schrank developed 
which persisted until late August before being replaced by the usual 
summer blue-green algal bloom. 
Lund (1950) has shown that blooms of Asterionella formosa Hassall 
may be limited by low levels of dissolved silica in the waters of 
English lakes. This factor apparently does not become limiting for 
the plankton diatoms in the main body of West Lake Okoboji. The effects 
of apparent silica deficiency have been noted during massive summer 
blooms of Melosira granulata (Ehr.) Ralfs and M. granulata var. ang-
ustissima 0. MQll. in Beck's canal. Colonies are found in which the 
older cells of the filament have typical "alpha status" ornamentation 
while the younger cells have very weakly silicified walls without notic-
able ornamentation. 
The floras of Lazy Lagoon and the area adjacent to the bridge between 
east and west lakes contain a high percentage of entities which were 
characterized by Hustedt (1930) as being most common in "leicht salzigen" 
water. Although chemical analyses from these areas do not show striking 
differences, there is a consistent tendency for sulphate and chloride 
concentrations to be higher than in the main body of the lake. 
The most apparent control on the diatom flora of the lake is that 
of temperature. There is a regular seasonal succession of dominant 
organisms in all habitats studied. These changes are especially striking 
on the rocks near the water line. In the summer this habitat is domin­
ated by Gomphoneis eriense var. apiculata. As the water temperature 
diminishes late in the season this flora diminishes and the rocks become 
almost barren of diatoms for a short period. As the water temperature 
drops below about 10°C. a bloom of Gomphonema olivaceum (Lyngbye) Kutz. 
is initiated which persists until spring.' Similar successions are found 
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in other habitats in shallow water and in the plankton. The most 
seasonally stable floras are found on bottom material in relatively 
deep water. Even here certain species (Neidium distincte-punctatum 
Hust., Stauroneis acutiuscula Herib. and Per.) are more common during 
periods of low water temperature. 
Systematic 
Division Chrysophyta 
Class Bacillariophyceae 
Order Bacillariales 
Suborder Discineae 
Family Coscinodiscaceae 
Subfamily Melosiroideae 
Melosira Agardh 
Melosira ambigua (Grun.) 0. Muller 
Muller, 0., Ber. Deutsch. Bot. Ges., 21:332, pi. 17» fig. 4, 5-
1903. 
Illustrations: Hustedt, in Pascher, p. 89, fig. 49. 
Hustedt, in Rabenhorst, p. 256, fig. 108. 
Occurrence: Not uncommon in recent plankton collections. This 
entity is uncommon in the lower levels of the core but becomes common 
in the more recent sediments. 
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Melosira granulata (Ehr.) Ralfs 
Ralfs, J. in Pritchard, A. A History of the Infusoria, living and 
fossil. 1861. 
Illustrations: Hustedt, in Pascher, p. 87, fig. 44. 
Van Heurok, Synopsis, p. 200, pi. 87, fig. 9-16. 
Occurrence: Common, sometimes dominant in recent collections from 
the main body of the lake. This entity is one of the main dominants in 
all summer collections from shallow, sheltered areas such as Beck's 
Canal. It is of sporadic occurrence in the lower levels of the core 
material, but becomes a consistant major dominant in the upper levels. 
Melosira granulata var. angustissima 0. Muller 
Muller, 0. Hedwigia, 38:315, pi. 12, fig. 28. 1899. 
Illustrations: Hustedt, in Pascher, p. 88, fig. 45. 
Hustedt, in Rabenhorst, p. 250, fig. 104d. 
Occurrence: This entity is somewhat less common than the nominate 
variety, but occurs in the same range of environments. 
Melosira granulata var. muzzanensis (Meister) Bethge 
Bethge, H., Pflanzenforshung., 3:32. 1925. 
Illustration: Hustedt, in Pascher, p. 88, fig. 47. 
Occurrence : Uncommon, found scattered here and there in collections 
containing the nominate variety. 
Melosira italica (Ehr.) Kutzing 
Kutzing, F. T., Bacill., p. 55» pi. 2, fig. 6. 1844. 
Illustrations: Hustedt, in Rabenhorstp. 257, fig. 109. 
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Hustedt, in Pascher, p. 91, fig. 50. 
Occurrence : This entity is rare in recent collections. It has 
been found in only a few collections from shallow, weedy areas. It is 
also rare in fossil material. 
Melosira varians Agardh 
Agardh, C., Botanische Zeitung, 40:628. 1827. 
Illustrations: Van Heurck, Synopsis, pi. 85, fig. 9-15« 
Hustedt, in Rabenhorst, p. 240, fig. 100. 
Occurrence : In Lake West Okoboji this species is fairly common 
in recent collections made from shallow areas near shore and from wave 
washed rocks. It is relatively uncommon in fossil material. 
Subfamily Coscinodiscoideae 
Cyclotella Kutz. 
Cyclotella bodanica Eulenstein 
Eulenstein, T. in 0. Schneider, Naturwisschafliche Beitrâge zur 
Kenntniss der Kaukasuslânder, p. 126. 1878. 
Illustrations: Hustedt, in Pascher, p. 103, fig. 76. 
Fricke, in A. S. A., pi. 244, fig. 30, 31. 
According to Hustedt (1930) this very characteristic Cyclotella 
is most common in subalpine lakes in Europe. Its range of occurrence in 
Lake West Okoboji may be indicative of changing conditions in the lake 
during the period of time covered by the core samples. 
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Occurrence: This entity is common in the lower levels of the core 
samples, but declines in number toward the surface. It is very rare in 
recent collections. 
Cyclotella glomerata Bachmann 
Bachmann, H., Das Phytoplankton des SUsswassers, p. 131» fig- 106-108. 
1911. 
Illustration: Hustedt, in Rabenhorst, p. 362, fig. 189. 
Occurrence : Not uncommon in recent plankton collections and in 
core material. 
Cyclotella meneghiniana Kutz. 
Kutzing, F. T., Bacill., p. 50, pi. 30, fig. 68. 1844. 
Illustrations: Hustedt, in Pascher, p. 100, fig. 6?. 
Hustedt, in Rabenhorst, p. 341, fig. 1?4. 
Occurrence : This entity is common in recent collections from the 
littoral zone of the lake. It is also found in greater or lesser numbers 
in plankton collections. It is not uncommon in fossil collections. 
Cyclotella meneghiniana fo. plana Fricke 
Fricke, F., in A. Schmidt's Atlas der Diatomaceenkunde, pi. 222, 
fig. 32. 1900. 
Illustrations: Hustedt, in Rabenhorst, p. 342. 
A. S. A., pi. 222, fig. 32. 
Occurrence: Although less common than the nominate form, this form 
is found in the same range of habitats. 
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Cyclotella stelligera (Cleve and Grun.) Van Heurck 
Van Heurck, H., Synopsis des Diatomées de Belgique, pl. 94, fig. 
22-2?. 1880-1881. 
Illustrations: A. S. A., pl. 222, fig. 48, 49.'. 
Hustedt, in Rabenhorst, p. 339, fig. 172. 
Occurrence: Somewhat rare in recent plankton collections. Rare in 
fossil material. 
Cyclotella schwindii 0. and W. Bock 
Bock, 0., and Bock, W., Nachr. Naturw. Mus. Aschaffenburg, 38:49, 
pl. 1, fig. 1-7, pl. 5, fig. 12. 1953. 
Occurrence: This species is rare in recent collections. It is very 
rare in the lower levels of the core, but becomes common in some of the 
upper levels. 
Stephanodiscus Ehr. 
Stephanodiscus astrea var. minutula (Kutz.) Grun. 
Grunow, A., in Van Heurck, Synopsis des. Diatomées de Belgique, pl. 95, 
fig. 7, 8. 1880-1881. 
Illustrations: A. S. A., pi. 226, fig. 15-17. 
Hustedt, in Rabenhorst, p. 369, fig. 193d-e. 
This entity shows an unusual amount of morphologic variation. In 
the core material there is a fairly consistent cyclical variation in the 
size of specimens. A collection containing a predominance of large 
specimens is followed by several containing specimens of declining size. 
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Occurrence : Common and often dominant in recent plankton collections 
taken during the winter months. This entity is dominant in the lower 
levels of the core. It declines in number in the more recent sediments 
but is still present in quantity. 
Stephanodiscus hantzschii Grun. 
Grunow, A., in Cleve and Grunow, Kongl. Sven. Vet.-Akad. Handl. 
Ser. 2, 17(2):115, pi. 7. fig. 131. 1880. 
Illustrations: A. S. A., pi. 225, fig. 23-29. 
Hustedt, in Rabenhorst, p. 370, fig. 194. 
According to Hustedt (1930) this species commonly occurs in great 
quantity in organically enriched waters. 
Occurrence: Scattered in recent and fossil collections. 
Stephanodiscus niagarae Bhr. 
Ehrenberg, C. G., Ber. Akad. Wiss. Berlin, 1845:80. 1845. 
Illustrations: Van Heurck, Synopsis, pi. 95, fig. 13, 14. 
A. S. A., pi. 227, fig. 1-9. 
Occurrence: This entity is uncommon in recent plankton collections. 
It is scattered in the core material, being more common in the lower 
levels than in the more recent sediments. 
Stephanodiscus niagarae var. magnifica Fricke 
Fricke, F., in A. Schmidt's Atlas der Diatomaceenkunde, pi. 227, 
fig. 12, 13. 1901. 
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Occurrence : This entity is one of the major dominants in recent 
plankton collections taken during the spring and early summer. It is 
common in the core material, especially in the more recent sediments. 
Suborder Soleniieae 
Family Rhizosoleniaceae 
Subfamily Rhizosolenioideae 
Attheva West 
Attheya zachariasi J. Brun 
Brun, J., Forschungsber. Biol. Stat. Plon, 2:53, pl. 1, fig. 11. 
1894. 
- Illustrations: Hustedt, in Pascher, p. 118, fig% 94. 
Hustedt, in Rabenhorst, p. 771, fig. 450. 
The valves of this species are very weakly silicified. Since they 
are destroyed by normal cleaning procedures they must be observed in the 
living condition or in "burned" mounts. 
Occurrence: This entity was found in only a few recent collections 
from shallow sheltered areas but in these it occurred in great quantity. 
In the areas of Lake West Okoboji where this species has been collected 
it "blooms" for one or two weeks and then disappears. During the waning 
phase of a bloom cells containing statospores are very common. It is 
unknown in fossil collections. 
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Suborder Araphidineae 
Family Fragilariaceae 
Subfamily Tabellarioideae 
Tabellaria Ehr. 
Tabellaria fenestrata (Iyngb.) Kutz. 
Kutzing, F. T., Bacill., p. 127, pi- 17, fig. 22. 1844. 
Illustrations: A. S. A., pi. 2o9, fig. 11-13. 
Hustedt, in Pascher, p. 122, fig. 99. 
Occurrence: This entity has been found in only one narrow zone in 
the upper portion of the core samples. It has not been found in recent 
collections. It was reported from Gar Lake by Buchanan (1907). It 
would be interesting to know if this record is synchronous with the 
noted occurrence in our core samples. Unfortunately Buchanan's col­
lections from Lake Okoboji from the same years have been lost, (personal 
communication) so it cannot be determined if this entity was present in 
West Lake Okoboji at the same time it was noted in Gar Lake. 
Subfamily Meridionoideae 
Meridion Agardh 
Meridion circulare (Grev.) Agardh. 
Agardh, C. A., Conspectus criticus Diatomacearum, p. 40. 1830. 
Illustrations : Van Heurck, Synopsis, pi. 51, fig. 10-12. 
Hustedt, in Pascher, p. 130, fig. 118. 
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Occurrence : Rare in recent collections. This entity has been 
found in quantity in only a few collections taken near a stream outlet 
at the north end of the lake. It is very rare in fossil material. 
Meridion circulare var. constricta (Ralfs) Van Heurck 
Van Heurck, H., Synopsis des Diatomees de Belgique, p. l6l, pi. 51» 
fig. 14, 15. 1880-1881. 
Illustrations: Hustedt, in Pascher, p. 131, fig. 119. 
Hustedt, in Rabenhorst, p. 93, fig. 62?g, h. 
Occurrence: Very rare in both recent and fossil collections. 
Diatoma De Candolle 
Diatoma vulgare Bory 
Bory de Saint Vincent, Dictionaire Classique d'Histoire Naturelle, 
Vol. 20, p. 1. 1828. 
Illustrations: Van Heurck, Synopsis, p. 60, pi. 50, fig. 1-6. 
Hustedt, in Pascher, p. 127, fig. 103. 
Occurrence: This entity is very common and often dominant in recent 
collections from rocks near the water line, especially in the winter 
months. It is rare in fossil collections except in the very upper levels 
of the core, where it becomes more common. 
Diatoma vulgare var. producta Grun. 
Grunow, A., Verh. Zool.-Bot. Gesell. Wien, 12:363. 1862. 
Illustrations: A. S. A., pi. 268, fig. 7-10. 
29 
Hustedt, in Pascher, p. 127, fig. 106. 
Occurrence: This entity is less common than the nominate variety 
but occurs in the same range of habitats. 
Subfamily Fragilarioideae 
Asterionella Hassall 
Asterionella formosa Hassall 
Hassall, A. H., Microscopic Examination of the Water, p. 10. 1855» 
Illustrations: Van Heurck, Synopsis, p. 154, pi. 51, fig. 19-20. 
Hustedt, in Pascher, p. 14?, fig. 156. 
Members of this genus typically form stellate colonies that are well 
adapted to a plankton existence. Occasionally, fan-shaped colonies of 
this entity are found in bottom detritus, during the waning phase of a 
bloom. This abnormal growth habit may result from the valves being unable 
to separate into the characteristic colonies except in the free floating 
state. 
Lund (1950) has shown that blooms of this entity are limited by 
low levels of dissolved silica in the waters of some English lakes. 
Apparently dissolved silica is not a limiting factor in Lake West 
Okoboji due to the rather constant high levels present in the alkaline 
water of this lake. 
Occurrence : This species is one of the major dominants in recent 
collections from the winter plankton. Some collections taken through 
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the ice contain an almost pure stand (95+/°) of this species. It is 
common in fossil collections, although its abundance is cyclical. 
Fragilaria Lyngbye 
Fragilaria brevistriata Grun. 
Grunow, A. in Van Heurck, H., Synopsis des Diatomees de Belgique, 
p. 15?, pl. 45, fig. 32. 1880-1881. 
Illustrations : A. S. A., pi. 307, fig. 10-14. 
Hustedt, in Pascher, p. 145, fig. 151. 
Occurrence: Common, often in large quantity, in recent collections 
and also in fossil material. 
Fragilaria brevistriata var. inflata (Pant.) Hust. 
Hustedt, F. in Rabenhorst, L., Kryptogamen-Flora, Vol. 7, p. 169, 
fig. 676h. 1931. 
Illustration: Hustedt, in Pascher, p. 145, fig. 152. 
Occurrence: This entity is common in both recent and fossil 
collections. 
Fragilaria brevistriata var. subcapitata Grun. 
Grunow, A., in Van Heurck, H., Synopsis des Diatomees de Belgique, 
pl. 45, fig. 33. 1880-1881. 
Illustration: Hustedt, in Rabenhorst, p. 169, fig. 676g. 1931. 
Occurrence: This entity has not been noted in recent collections. 
It is found in the middle layers of the core sample in fair abundance 
but is very rare in the upper and lower portions. 
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Fragilaria capucina Desmazieres 
Desmazieres, Plantes Cryptogames de France, Ed. 1, #453. 1825. 
Illustrations : Van Heurck, Synopsis, pi. 45, fig. 2. 
Hustedt, in Rabenhorst, p. 144, fig. 659a-c. 
Occurrence : Common in recent collections and dominant in some 
winter plankton samples. It has a scattered occurrence in the core 
material. 
Fragilaria capucina var. mesolepta Rabh. 
Rabenhorst, L., Flora Europaea Algarum, p. 118. 1864. 
Illustrations: A. S. A., pi. 298, fig. 15, 16, 23-28. 
Hustedt, in Rabenhorst, p. 145, fig. 659h, i. 
Occurrence : Common in recent collections and sometimes dominant in 
winter plankton collections. This entity is scattered in the upper and 
lower portions of the core sample, but is quite common in the middle 
portion. 
Fragilaria construens (Ehr.) Grun. 
Grunow, A., Verh. Zool.-Bot. Ges. Wien, 12:371, pi. 7, fig. lOd. 
1862. 
Illustrations: A. 5. A., pi. 296,fig. 25-47. 
Hustedt, in Rabenhorst, p. 156, fig. 670a-c. 
Occurrence : Not uncommon in recent collections. It is of scattered 
occurrence throughout the core samples. 
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Fragilaria construens var. binodis (Ehr.) Grun. 
Grunow, A., Verh. Zool.-Bot. Ces. Wien, 12:371. pl. 4, fig. 10b. 
1862. 
Illustrations: A. S. A., pl. 296, fig. 19-24. 
Hustedt, in Rabenhorst, p. 158, fig. 670d-g. 
Occurrence: This entity is found in about the same numbers as the 
typical variety in recent collections. It becomes somewhat more common 
than that entity in the middle portion of the core sample. 
Fragilaria construens var. subsalina Hust. 
Hustedt, F., Mitt. Geogr. Ges. u. d. Naturhist. Mus. Lubeck, 2 Reihe, 
30:106, fig. 5-8. 1925. 
Illustrations: Hustedt, in Pascher, p. 141, fig. 139. 
Hustedt, in Rabenhorst, p. 159, fig. 6?Op-s. 
Occurrence : This entity is much less common than the nominate 
variety in both recent and fossil collections. 
Fragilaria crotonensis Kritton 
Kritton, F., Science Gossip, 5:11°, text fig. 81. 1869. 
Illustrations: A. 5. A., pi. 299, fig. 1-8. 
Hustedt, in Rabenhorst, p. 143, fig. 658. 
Occurrence : This entity was present in small quantities in col­
lections made during 1959, I960, and 1961. In 1962 a massive bloom de­
veloped after a substantial rise in the water level. This bloom con­
tinued for the major portion of the summer, in contrast to the previous 
years when the summer plankton had been dominated by the blue-green 
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algae. This taxon is present in large quantities in the core material. 
Its occurrence is rather cyclical in the lower levels of the core, but 
later it becomes a consistent dominant. 
Fragilaria crotonensis var. oregona Sovereign 
Sovereign, H. E., Trans. Amer. Micr. Soc., 77(2):107, pi. 2, 
fig. 1-3. 1958. 
Occurrence: This entity is very rare in recent collections. It is 
most common in the lower levels of the core sample, becoming rare in the 
recent sediments. 
Fragilaria intermedia Grun. 
Grunow, A., in Van Heurck, H., Synopsis des Diatomees de Belgique, 
pl. 45, fig. 11. 1880-1881. 
Illustrations : Hustedt, in Pascher, p. 139, fig. 130. 
Hustedt, in Rabenhorst, p. 152, fig. 666. 
Occurrence : This taxon is not uncommon in recent collections. It 
is found in most levels of the core material but becomes most common in 
the upper levels. 
Fragilaria lapponica Grun. 
Grunow, A., in Van Heurck, H., Synopsis des Diatomees de Belgique, 
pl. 45, fig. 35. 1880,1881. 
Illustration: Hustedt, in Rabenhorst, p. 170, fig. 678. 
Occurrence : This entity has not been found in recent collections. 
It is found in a few levels of the middle portion of the core sample, but 
never in great numbers. 
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Fragilaria nitzscbioides Grun. 
Grunow, A., in Van Heurck, H., Synopsis des Diatomees de Belgique, 
pl. 44, fig. 10. 1880-1881. 
Illustrations: Hustedt, in Pascher, p. 144, fig. 150. 
Hustedt, in Rabenhorst, p. 167, fig. 675. 
Occurrence : This entity is generally very rare in the flora of the 
lake. It has been found in quantity in only one collection made from 
Carlock Slough. It has not been noted in core material. 
Fragilaria pinnata Ehr. 
Ehrenberg, C. G., Abh. Akad. Wiss. Berlin, 1841:415, pi. 3(IV), 
fig. 8. 1843. 
Illustrations : A. 5. A., pi. 297, fig. 47-70. 
Hustedt, in Rabenhorst, p. l60, fig. 671a-i• 
Occurrence : This entity is not uncommon in recent plankton col­
lections. It is present in most levels of the core material, becoming 
most common in the middle and upper portions. 
Fragilaria pinnata var. lancettula (Schum.) Hust. 
Hustedt, F., in A. Schmidt's Atlas der Diatomaceenkunde, pi. 297, 
fig. 59-64. 1913. 
Illustrations : Hustedt, in Pascher, p. 142, fig. 142. 
Hustedt, in Rabenhorst, p. l6l, fig. 671m-o. 
Occurrence : This entity is less common than the typical variety 
but follows the same pattern of occurrence. 
35 
Opephora Petit 
Opephora martyi He'ribaud 
Heribaud, J., Les Diatomees Fossiles d'Auvergne, p. 43, pl. 8, 
fig. 20. 1902. 
Illustrations : Hustedt, in Pascher, p. 132, fig. 120. 
Hustedt, in Rabenhorst, p. 135, fig. 654. 
Occurrence : Uncommon in both recent and fossil collections. 
Synedra Ehr. 
Synedra acus Kutz. 
Kutzing, F. T., Bacill., p. 68, pi. 15, fig. 7. 1844. 
Illustrations : A. S. A., pi. 303, fig. 7. 
Hustedt, in Rabenhorst, p. 202, fig. 693a. 
Occurrence : This entity is common in recent collections from 
periphyton and plankton communities. It is quite rare in fossil col­
lections. 
Synedra capitata Ehr. 
Ehrenberg, C. G., Poggend. Ann. Physik., pi. 3. fig. 3. 1836. 
(Fide Mills, F. W. An Index to the Genera and Species of the 
Diatomaceae. London. Wesley and Company, 1934. Journal con­
taining original reference not available.) 
Illustrations: Van Heurck, Synopsis, p. 152, pi. 38, fig. 1. 
Hustedt, in Rabenhorst, p. 201, fig. 692. 
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Occurrence: This species is very rare in both recent and fossil 
material. 
Synedra capitata var. fossilis var. nov. pl. 1, fig. 13. 
Distato var. nominate valvibus vulgo brevioribus, apicibus parum 
extensis, hebetiter rostratis. 
Distinguished from the nominate variety by having generally shorter 
valves with only slightly expanded, bluntly rounded apices. 
This entity has been found in only one level of the core. The 
specimens in this sample are remarkably uniform, showing no transitions 
toward the typical form. They range from 100 - 175 u long, and 10 - 12 
u broad. The striae are 8 - 9 in 10 u. All specimens observed thus far 
have a distinct, small, elliptical central area, a feature usually lack­
ing in the nominate variety. 
Type locality: Lake West Okoboji, Dickinson County, Iowa. In 
fossil material 9, meters below present sediment surface. 
Holotype: In author's collection, #551» Collected by E. F. 
Stoermer, 28 July, 1961. 
Distribution: Known only from type locality. 
Occurrence: Very rare; present in only one collection. 
Synedra cyclopum Brutschy 
Brutschy, A., Int. Rev. Hydrobiol., 10:284, fig. 11. 1922. 
Illustrations: Hustedt, in Pascher, p. 162, fig. 198. 
Hustedt, in Rabenhorst, p. 208, fig. 698. 
This species most commonly is epizooic on microcrustaceans. Its 
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quantity in a given collection is therefore secondarily dependent on the 
quantity of zooplankton present in the collection. The quantity of this 
species present in a given section of the core sample may thus furnish at 
least a rough idea of the relative abundance of zooplankton at the time 
the material was deposited. 
Occurrence : This entity is not uncommon in some recent plankton 
collections. It occurs in greatest abundance in collections taken in 
the early spring soon after the ice breaks up. It is somewhat scattered, 
but not uncommon in fossil material. 
Synedra cyclopum var. robusta Schulz 
Schulz, P., Ber. Westpreussichen Bot.-Zool. Ver., 53(7):26, 
pi. 4, fig. 12-13. 1931. 
Occurrence : This entity is. less common than the nominate variety 
but is found in the same types of collections. 
Synedra incisa Boyer 
Boyer, C., Bull. Torrey Bot. Club, 47:68, pi. 2, fig. 8. 1920. 
The correct systematic treatment of this taxon poses some problems. 
Upon first seeing the oddly shaped valve of this entity one is inclined 
to dismiss it as an abnormal valve of some other small species of 
Synedra. However, large populations with the same morphology as Boyer's 
taxon are regularly encountered so I must conclude that this is a good 
species. It is recognized that clonal populations of species in various 
genera exhibit abnormal valve morphology due to injury of the original 
cell of the clone, but the morphologic abnormalities of one population 
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are not repeated in other populations, except by rare chance. Synedra 
incisa Boyer, on the other hand, has been collected from several loca­
tions in the state and has been found to have the same morphology in all 
of these collections. 
The specialized morphology exhibited by this taxon may be an 
adaptation to epizooic growth. 
Occurrence : This entity is generally quite rare. It has been found 
in scattered plankton collections and in some levels of the core material. 
Synedra parasitica (ton. Smith) Hust. 
Hustedt, F., in Pascher, A., Susswasser-Flora Mitteleuropas, Heft 10, 
Bacillariophyta, (Diatomeae) p. 161, fig. 195- 1930. 
Illustrations: A. S. A., pi. 296, fig. 76-80. 
Hustedt, in Rabenhorst, p. 204, fig. 695a, b. 
Occurrence: Common in both recent and fossil material. 
Synedra rumpens var. familiaris (Kutz.) Grun. 
Grunow, A., in Van Heurck, Synopsis des Diatomees de Belgique, 
pl. 40, fig. 15, 16. 1880-1881. 
Illustrations : Hustedt, in Pascher, p. 156, fig. 176. 
Hustedt, in Rabenhorst, p. 207, fig. 697c. 
Occurrence : This entity is regularly found in recent collections 
from periphyton communities, but in relatively small quantities. It 
often occurs in association with Synedra tenera Wm. Smith. It is rare 
in fossil material. 
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Synedra rumpens var. fragilarioides Grun. 
Grunow, A., in Tan Heurck, Synopsis des Diatomees de Belgique, 
pl. 40, fig. 12. 1880-1881. 
Illustrations : Hustedt, in Pascher, p. 156, fig. 178. 
Hustedt, in Rabenhorst, p. 208, fig. 697e. 
Occurrence : This entity is found in maty recent collections from 
periphyton communities, but never in large quantities. It is rare in 
fossil material. 
Synedra rumpens var. meneghiniana Grun. 
Grunow, A., in Van Heurck, Synopsis des Diatomees de Belgique, 
pl. 40, fig. 13. 1880-1881. 
Illustration: Hustedt, in Pascher, p. 156, fig. 179. 
Occurrence : This variety is rare in both recent and fossil material. 
Synedra tenera Win. Smith 
Smith, Wm., A Synopsis of the British Diatomaceae, Vol. 2, p. 98. 
1856. 
Illustrations : Hustedt, in Pascher, p. 158, fig. 182. 
Hustedt, in Rabenhorst, p. 211, fig. 703. 
Occurrence : Not uncommon in recent collections from periphyton 
communities. Also found in quantity in some plankton collections. Rare 
in fossil material. 
Synedra ulna (Nitzsch) Ehr. 
Ehrenberg, C. G., Infusionthierchen, p. 211, pi. 17, fig. 1. 
1838. 
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Illustrations : Van Heurck, Synopsis, pl. 33, fig. 7. 
Hustedt, in Rabenhorst, p. 195, fig. 691Aa-c. 
This taxon and its varieties are widely distributed and common in 
fresh water (Hustedt, 1930). In Lake West Okoboji most collections from 
the littoral zone contain this entity in greater or lesser quantity. 
Occurrence: Common in collections from the littoral zone of the 
lake. Occasionally almost pure stands are found in collections from wave 
washed rocks. It is fairly common in fossil collections. 
Synedra ulna var. amphirhynchus (Ehr.) Grun. 
Grunow, A., Verh. Zool.-Bot. Ges. Wièn, 12:397. 1862. 
Illustrations: Van Heurck, Synopsis, p. 151, pi. 38, fig. 5« 
Hustedt, in Rabenhorst, p. 200, fig. 691Ae. 
Occurrence: This entity has the same range of occurrence as the 
nominate variety. 
Synedra ulna var. danica (Kutz.) Grun. 
Grunow, A., in Van Heurck, Synopsis des Diatomees de Belgique, 
p. 151, pl. 38, fig. 14. 1880,1881. 
Illustrations: A. S. A., pi. 303, fig. 6-8. 
Hustedt, in Rabenhorst, p. 200, fig. 691A.f. 
Occurrence: In contrast to the nominate variety this entity is 
found in greatest abundance in plankton collections. It is also some­
what more common in fossil material than the typical form. 
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Synedra ulna var. aequalis (Kutz.) Mills and Phillips 
Mills, F., and Phillips, R., Trans. Hull Soi. and Field Nat. Club, 
1(4) :1?9, pl. 26, fig. 16. 1901. 
Illustration: Hustedt, in Rabenhorst, p. 199, fig. 691A.d. 
Occurrence: This entity has about the same range of occurrence as 
the typical form but is somewhat less common in recent collections. In 
fossil material it is quite rare. 
Synedra ulna var. constricta Venkt. 
Venkataraman, G., Proc. Indian Acad. Sci., 10(B6):308, fig. 36. 
1939. 
Occurrence : This entity is common in recent periphyton collections. 
It is very rare in fossil material. 
Synedra vaucheriae Kutz. 
Kutzing, F. T., Bacill., p. 65, pi. 14, fig. 4(1, 2a, 3). 1844. 
Illustrations : Van Heurck, Synopsis, p. 150, pi. 40, fig. 19. 
Hustedt, in Rabenhorst, p. 194, fig. 689a-c. 
This species is easily confused with isolated valves of Fragilaria 
intermedia Grun. That species, however, lacks the characteristically 
thickened axial area of Synedra vaucheriae Kutz. 
Occurrence : Common in collections from the littoral zone of the 
lake; often dominant in collections from filamentous algae. It is not 
uncommon in fossil material. 
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Synedra vaucheriae var. capitellata (Grun. in Van Heurck) Cl. 
Cleve, P. T., Jour. Linn. Soc. London, 20:314. 1883. 
Illustrations : Van Heurck, Synopsis, pl. 40, fig. 26. 
Hustedt, in Rabenhorst, p. 195» fig. 689e. 
Occurrence : This entity is less common than the typical form but 
is found in large quantity in some collections from periphyton commun­
ities. It is often found in association with S. tenera Wm. Smith. It 
is relatively rare in fossil material. 
Synedra vaucheriae var. truncata (Greville) Grun. 
Grunow, A., in Van Heurck, Synopsis des Diatomees de Belgique, 
pl. 40, fig. 20. 1880-1881. 
Illustrations: Hustedt, in Pascher, p. l6l, fig. 193. 
Hustedt, in Rabenhorst, p. 194, fig. 689d. 
Occurrence: This variety is found here and there in collections 
containing the nominate variety, but is much less common than that 
entity. 
Suborder Raphinioidineae 
Family Eunotiaceae 
Subfamily Eunotioideae 
Eunotia Ehr. 
Eunotia gracilis (Ehr.) Rabh. 
Rabenhorst, L., Flora Europaea Algarum, p. 72. 1864. 
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Illustrations : Van Heurck, Synopsis, p. 142, pi. 33, fig. 1. 
Hustedt, in Pascher, p. 185, fig. 253• 
Occurrence: Very rare, known from two recent collections from Lazy 
Lagoon. 
Eunotia monodon var. asiatica Skv. 
Skvortzow, B. W., Bull. Geol. Survey Tyosen, 12:18, pl. 1, fig. 25, 
35: pl. 2, fig. 7; pi. 3, fig. 1. 1936. 
Occurrence : Very rare, found in only one recent collection from 
Garlock Slough. 
Eunotia pseudolunaris Venkt. 
Venkataraman, G., Proc. Indian Akad. Sci., 10(B6):3H, fig. 56, 61. 
1939. 
This species is very similar to Eunotia lunaris (Ehr.) Grun. in 
shape and general characteristics of the valve, but differs from that 
taxon in that the distal portion of the raphe is recurved. 
Occurrence : Very rare in both recent and fossil collections. 
Suborder Monoraphidineae 
Family Achnanthaceae 
Subfamily Coc coneioideae 
Cocconeis Ehr. 
Cocconeis diminuta Pant. 
Pantocsek, J., Res. d. Wissensch. Erf. d. Balat., 2(2):67, pi. 7, 
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fig. 181. 1902. 
Illustration: Hustedt, in Pascher, p. 190, fig. 265-
Occurrence: Common in recent collections, especially in material 
from rocks in shallow water. Not rare in fossil collections. 
Cocconeis disculus (Schum.) Cleve 
Cleve, P. T., Kongl. Sven. Vet.-Akad. Handl., Ser. 2, 27(3):1?2. 
1895-
Illustration: Hustedt, in Pascher, p. 191, fig. 266. 
Occurrence: Not uncommon in recent collections from the littoral 
zone of the lake. Rare in fossil material. 
Cocconeis placentula Ehr. 
Ehrenburg, C. G., Infusionsthierchen, p. 194. 1838. 
Illustrations: Van Heurck, Synopsis, p. 133, pi. 30, fig. 26. 
Hustedt, in Pascher, p. 189, fig. 260. 
Occurrence: Common and often dominant in recent collections from 
filamentous algae and aquatic phanerogams. This entity is quite common 
in core material, especially in the upper levels. 
Cocconeis placentula var. euglypta (Ehr.) Cleve 
Cleve, P. T., Kongl. Sven. Vet.-Akad. Handl., Ser. 2, 2?(3):1?0. 
1895-
Illustration: Hustedt, in Pascher, p. 190, fig. 261. 
Occurrence: Although somewhat less common than the nominate variety 
this entity has the same range of occurrence. 
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Cocconeis placentula var. lineata (Ehr.) Cleve 
Cleve, P. T., Kongl. Sven. Vet.-Akad. Handl., Ser. 2, 27(3):l69. 
1895-
Illustrations: Van Heurck, Synopsis, p. 133, pi. 30, fig. 31, 32. 
Hustedt, in Pascher, p. 190, fig. 262. 
Occurrence : This entity has about the same abundance and range of 
occurrence as the nominate variety. 
Cocconeis pediculus Ehr. 
Ehrenberg, C. G., Mikrogeology, tafel 34, pl. 12B, fig. 1. 1854. 
Illustrations: Van Heurck, Synopsis, p. 133, pi. 30, fig. 28-30. 
Hustedt, in Pascher, p. 188, fig. 259. 
Occurrence: Common in recent collections from periphyton commun­
ities . Also quite common in some levels of the core samples. 
Cocconeis thumensis A. Mayer 
Mayer, A., Kryptogamische Forschungen, 4:199, pi. 6, fig. 2a, b. 
1919. 
Illustration: A. S. A., pi. 407, fig. 8, 9, 10, 11. 
Occurrence: This entity is common in recent collections, especially 
from rocks in relatively deep water. Also common in fossil collections. 
Subfamily Achnanthoideae 
Achnanthes Bory 
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Achnanthes affinis Grun. 
Grunow, A., in Cleve and Grunow, Kongl. Sven. Vet.-Akad. Handl., 
Ser. 2, 1?(2):20. 1880. 
Illustrations: Hustedt, in Pascher, p. 199, fig. 282. 
Van Heurck, Synopsis, p. 130, atlas plate 27, fig. 
39-40. 
This species is relatively uncommon in Lake West Okoboji. It is 
in some instances rather difficult to distinguish from A. minutissima 
Kutz., especially when one is dealing with separated valves. The 
fascia-like central area of the raphe valve is the most characteristic 
feature of this taxon. 
Occurrence : Uncommon in recent collections from the littoral area 
of the lake. Very rare in fossil material. 
Achnanthes atacamae Hust. 
Hustedt, F., Archiv f. Hydrobiol., 18(2):237, pi. 7, fig. 1, 2. 
1927. 
Occurrence : Uncommon in both recent and fossil collections. 
Achnanthes biasolettiana (Kutz.) Grun. 
Grunow, A., in Cleve and Grunow, Kongl. Sven. Vet.-Akad. Handl., 
Ser. 2, 17(2):22. 1880. 
Illustrations: Van Heurck, Synopsis, pi. 27, fig. 27, 28. 
Hustedt, in Rabenhorst, p. 397, fig. 823. 
This entity is often considered to be primarily an alpine species 
(Hustedt 1930). It is rather rare in the flora of the lake and is found 
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in a very restricted environment. 
Occurrence: Rare, found in quantity only in collections made from 
rocks in relatively deep water (2-10 meters). Very rare in fossil col­
lections. 
Achnanthes clevei Grun. 
Grunow, A., in Cleve and Grunow, Kongl. Sven. Vet.-Akad. Handl., 
Ser. 2, 17(2):21. 1880. 
Illustrations: Van Heurck, Synopsis, pi. 27, fig. 5-7. 
Hustedt, in Pascher, p. 203, fig. 294. 
This very characteristic taxon is apparently very widely distributed 
and common. It is found in nearly all collections from West Lake Okoboji 
in greater or lesser quantities. 
Occurrence: Common in recent collections from shallow littoral 
areas in the lake. Not uncommon in fossil material. 
Achnanthes clevei var. rostrata Hust. 
Hustedt, in Pascher. Susswasser-Flora Mitteleuropas, Heft 10, 
Bacillariophyta (Diatomeae), p. 204, fig. 295. 1930. 
This entity is distinguished from the nominate variety by its 
sharply rostrate ends. Some question has been raised as to whether this 
feature is constant enough to warrant separation of this entity from the 
nominate variety (Hustedt 1930). It has been noted in the present study 
that the individuals that fall into this variety as circumscribed by 
Hustedt (1930) are usually near the maximum size and are often found in 
habitats where optimum growth conditions exist. 
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Occurrence: This entity is found in much the same range of habitats 
as the nominate variety but is somewhat more common in plankton collections 
than the typical form. It is also relatively more common in fossil mate­
rial from the core samples than the typical variety. 
Achnanthes coarctata (Breb.) Grunow 
Grunow, A., In Cleve and Grunow, Kongl. Sven. Vet.-Akad. Handl., 
Ser. 2, 17(2):20. 1880. 
Illustrations: Van Heurck, Synopsis, pi. 26, fig. 17-20. 
Hustedt, in Pascher, p. 210, fig. 308a. 
It must be strongly suspected that the occurrence of this entity 
in the recent flora of the lake is due to contamination. Only a few 
valves have been found and these are invariably broken or corroded. 
This taxon is known to occur in Iowa (Stoermer ca. 1962) primarily in 
subaerial habitats, and it appears that the specimens found in recent 
collections from the lake have been introduced by runoff or some other 
mechanism. 
Occurrence : Very rare in recent collections, a few scattered 
specimens of this entity have also been found in fossil collections. 
Achnanthes conspicua A. Mayer 
Mayer, A., Kryptogamische Forschungen, 4:198, pi. 6, fig. 9, 10. 1919. 
Illustration: Hustedt, in Pascher, p. 202, fig. 291. 
This small Achnanthes is characterized by its relatively coarse 
striae. It has been noted that it is not uncommon to find individuals 
in the flora of Lake West Okoboji that are somewhat smaller than the 
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size range usually given for this species. 
Occurrence: This entity is not uncommon in recent collections from 
the littoral zone of the lake. It is most often found in quantity in 
collections made from barely submerged rocks. It is also found scattered 
in fossil material. 
Achnanthes conspicua var. brevistriata Hust. 
Hustedt, F., in Pascher, Susswasser-Flora Mitteleuropas, Heft. 10, 
Bacillariophyta (Diatomeae), p. 202, fig. 292. 1930. 
Distinguished from the nominate variety by the much shortened 
striae on the psuedoraphe valve. 
Occurrence: This entity is found in the same variety of habitats as 
the nominate variety but is somewhat more common. 
Achnanthes delicatula (Kutz.) Grun. 
Grunow, A.f in Cleve and Grunow, Kongl. Sven. Vet.-Akad. Handl., 
Ser. 2, 17(2):22. 1880. 
Illustrations : Van Heurck, Synopsis, p. 13, pi. 27, fig. 3» 4. 
(type #234). 
Hustedt, in Pascher, p. 202, fig. 293. 
According to Hustedt (1930) this species is most often found in 
slightly brackish water but is also found in strictly fresh water. Its 
sporadic occurrence in the lake may indicate that the environmental con­
ditions of Lake West Okoboji are marginal for its existence. 
Occurrence : This entity is generally rare in recent collections 
from the littoral zone of the lake, but has been found in quantity in a 
50 
few collections made through the ice near the bridge between East and 
West Lake. It is rare in fossil collections, occurring in only a few 
levels of core samples. 
Achnanthes exigua Grun. 
Grunow, A., In Cleve and Grunow. Kongl. Sven. Vet.-Akad. Handl., 
Ser. 2, 17(2):21. 1880. 
Illustrations: Van Heurck, Synopsis, pi. 27, fig. 29-30. 
Hustedt, in Pascher, p. 201, fig. 286. 
Occurrence: This entity is uncommon in both recent and fossil 
material. 
Achnanthes exigua var. heterovalvata Krasske 
Krasske, G., Botanisches Archiv, 3(4):193, fig. 9a, b. 1923. 
Illustration: Hustedt, in Pascher, p. 202, fig. 288. 
The fact that the separated psuedoraphe valves of this entity cannot 
be distinguished from those of the nominate variety leads to some in­
accuracies in determining the relative abundance of the two taxa. This 
problem is especially vexing when working with fossil material in which 
most of the valves are separated. This considered, it is somewhat sur­
prising that this entity is more common in the flora of the lake than is 
the nominate variety. 
Occurrence: Uncommon in both recent and fossil collections. 
Achnanthes exigua var. heterovalvata fo. semiaperta Guermeur 
Guermeur, P., Catalogues Inst. Français d'Afrique Noire, 12:32, 
pl. 2, fig. 3c, i, j. 1954. 
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Occurrence: This entity is very rare in recent collections. It is 
somewhat more common in core material, especially in the middle portion. 
Achnanthes exigua var. nipponica Skv. 
Skvortzow, B. W.f Phil. Jour. Sci., 61(1):24, pi. 7, fig. 7, 8. 
1936. 
Occurrence: This entity is uncommon in recent collections. It is 
found in relatively greater numbers in lower levels of the core material. 
Achnanthes hungarica Grun. 
Grunow, A., in Cleve and Grunow, Kongl. Sven. Vet.-Akad. Handl., 
Ser. 2, 17(2):20. I860. 
Illustrations: Van Heurck, Synopsis, p. 130, pi. 27, fig. 1. 
(type #196). 
Hustedt, in Pascher, p. 201, fig. 283. 
Hustedt (1930) in his discussion of this species states that it is 
"Im Susswasser und in schwach salzigen Gewâssern (lberall verbreitet und 
haufig, mit Vorliebe an Lemnaceen". It has been noted in the present study 
that this entity is common only in areas, such as Beck's Canal, that support 
a heavy growth of Lemna during the summer months. I have been unable to 
determine if this preference is due to commensalism or if the two entities 
merely require the same type of environment for optimum development. 
Occurrence : Common in recent collections from shallow sheltered 
areas, rare in the main body .of the lake. This entity is very rare in 
fossil material, only a few isolated valves having been noted in core 
samples. 
52 
Achnanthes lanceolata (Breb.) Grun. 
Grunow, A., in Cleve and Grunow, Kongl. Sven. Vet.-Akad. Handl., 
Ser. 2, 17(2):23. 1880. 
Illustrations: Van Heurck, Synopsis, p. 131, pi. 27, fig. 8-11. 
(type #235). 
Hustedt, in Pascher, p. 207, fig. 306a. 
This entity is one of the most common and widely distributed of all 
the fresh-water diatoms. According to Hustedt (1930) it has its maximum 
development in springs and streams, but is also common in lakes. 
Occurrence: Common in recent collections from the littoral zone of 
the lake. This entity is also sometimes found in plankton collections 
and is common in fossil collections. 
Achnanthes lanceolata var. elliptic# Cleve 
Cleve, P. T., Acta Soc. pro Fauna et Flora Fennica, 8(2):51, 
pi. 3, fig. 10-11. 1891. 
Illustration: Hustedt, in Pascher, p. 208, fig. 306c. 
This entity is distinguished from the typical variety by its 
elliptic rather than lanceolate outline. 
Occurrence: Although it is somewhat less common than the typical 
variety this entity has the same range of occurrence. 
Achnanthes lanceolata var. rostrata Hust. 
Hustedt, F., Abh. Naturw. Ver. Bremen, 20:279, pi. 3» fig. 34a, b. 
1911. 
Illustration: Hustedt, in Pascher, p. 208, fig. 306. 
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This entity is distinguished from the typical variety by its dis­
tinctly rostrate apices. It usually occurs mixed with the typical form. 
However, some collections contain one entity exclusively. 
Occurrence: This entity occurs in the same range of habitats as 
the typical variety. 
Achnanthes lauenburgiana Hust. 
Hustedt, F., Abh. Naturw. Ver. Bremen, 33(3):451, fig. 1-6. 1944. 
Occurrence : Locally common in recent collections, especially those 
from rocks at 3-10 meters. Uncommon in core material. 
Achnanthes microcephala (Kutz.) Grun. 
Grunow, A., in Cleve and Grunow, Kongl. Sven. Vet.-Akad. Handl., 
Ser. 2, 17(2):22. 1880. 
Illustrations: Van Heurck, Synopsis, p. 131, pi. 27, fig. 20-23. 
Hustedt, in Pascher, p. 198, fig. 273• 
This species commonly grows as an epiphyte on filamentous algae, 
and is often found in great quantities in collections made from such 
sources. 
Occurrence: This entity is common in recent collections made from 
the littoral zone of the lake. It is not uncommon in fossil collections. 
Achnanthes minuscula Hust. 
Hustedt, F., Archiv f. Hydrobiol., 40(4):907, pi. 39, fig. 8-12. 
1945. 
Illustration: Hustedt, F., Archiv f. Hydrobiol., 43(3/4):346, 
pi. 35, fig. 15-20. 1950. 
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Occurrence: This entity is uncommon in recent collections. It is 
usually present in collections from rocks at 1-10 meters but is never 
present in large quantity. It is rare in fossil collections. 
Achnanthes minutissima Kutz. 
Kutzing, F. T., Algarum aquae dulcis Germaniae Decas. no. 75. 1836. 
Illustrations: Van Heurck, Synopsis, p. 131, pi. 27, fig. 37, 38. 
Hustedt, in Pascher, p. 198, fig. 272. 
This entity is a common epiphyte on filamentous algae and often is 
found in massive numbers in collections from periphyton communities. In 
Lake West Okoboji it is especially common in collections made from rocks 
in the zone of wave action. 
Occurrence : Common in recent collections from the littoral zone of 
the lake, often dominant in periphyton collections. Somewhat less common 
in fossil material. 
Achnanthes minutissima var. cryptocephala Grun. 
Grunow, A., in Van Heurck, Synopsis des Diatomees de Belgique, pl. 27, 
fig. 41-44. 
Illustration: Hustedt, in Pascher, p. 198, fig. 275• 
This entity is distinguished from the nominate variety by its 
capitate ends. 
Occurrence: This entity is found in about the same numbers and 
range of habitats as the nominate variety. 
Achnanthes minutissima var. robusta Hust. 
Hustedt, F., Archiv f. Hydrobiol., Supp. 15(2):192, pi. 13, fig. 
41-46. 1937. 
Occurrence: Rare in both recent and fossil collections. 
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Rhoicosphenia Grun. 
Rhoicosphenia curvata (Kutz.) Grun. 
Grunow, A., Reise der Osterreichischen Fregatte Novara um Die Erde, 
Bot. theil, I. Bd., p. 8. 186?. 
Illustrations: Van Heurck, Synopsis, p. 127, pi. 26, fig. 1-4. 
Hustedt, in Rabenhorst, p. 431, fig. 879. 
Occurrence: Common in recent collections from periphyton commun­
ities, not uncommon in fossil collections. 
Suborder Biraphidineae 
Family Naviculaceae 
Subfamily Naviculoideae 
Mastogloia Thwaites 
Mastogloia Doddii spec, nov. pl. 1, figs. 5, 6. 
Longae valvae ellipticales et lanceolatae terminis capitatis. 
Longitude 28-42 u, latitude 10-11 u. Striae crassae 12-14 in 10 u in 
parte media valvae, parallelae apicilus radiant. Punctae distinctae, 
l4-l6 in 10 u in ordine singulo. Area axialis angusta, media area 
moderta, plus aut minus rectangula. In quoque latere areae axialis 
anguste plus aut minus denset. Hoc centraient unam aut duas punctas 
utrique lateris dissimiliter apparere facit. Ralphe undulata; fissurae 
terminales valide hamatae in eadem ordine. Locules 6-7 in 10 u 
rectangulares. Locules iterum divisae costa longitudinale quae totam 
56 
longitudinem areae loculatae septi extendi*, propior mediis loculibus 
quam apicibus. 
Valves long elliptic lanceolate with capitate ends. 28-42 u long, 
10-11 u broad. Striae coarse, 12-14 in 10 u, radiate in median portion 
of valve, becoming parallel at ends. Punctae distinct, 14-16 in 10 u, 
forming a single row. Axial area narrow, central area of moderate size, 
more or less rectangular. On each side of the axial area there is a 
narrow, more or less thickened region. This feature causes the median 
one or two punctae of each row to have a different appearance from the 
rest. Raphe undulate; terminal fissures hook strongly in the same 
direction. Locules 6-7 in 10 u, rectangular. The locules are subdivided 
by a fine longitudinal rib which runs the entire length of the loculate 
area of the septum, nearer the median edge of the locules than the margin. 
This species is near M. yenii Voigt, (1942). It differs from that 
entity, however, in having coarser striae and a much smaller central 
area. 
Type locality: Lake West Okoboji, Dickinson County, Iowa. Fossil 
material from core sample. 
Holotype: In author's collection, #468. Collected by E. F. Stoermer, 
6 August, 1961. 
Distribution: Known only from type locality. 
Occurrence: Rare; only found in core samples no.'s 344, 350, 468. 
Mastogloia grevillii Wm. Smith 
Smith, Win., A Synopsis of the British Diatomaceae, Vol. II, p. 65» 
pi. 62, fig. 389. 1856. 
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Illustrations: Hustedt, in Pascher, p. 215, fig. 313• 
Van Heurck, Synopsis, p. 70, pi. 4, fig. 20. 
Occurrence : Not uncommon in recent collections made from the 
littoral region of the lake in the fall and winter months. Not uncommon 
in fossil collections. 
Mastogloia smithii var. lacustris Grun. 
Grunow, A., in 0. Schneider's Naturwiss. Beitr. z. Kennt. d. 
Kaukasuslander, p. 111. 1878. 
Illustrations: Hustedt, in Pascher, p. 217, fig. 316. 
Van Heurck, Synopsis, p. 70, pi. 4, fig. 14. 
Occurrence: Common in recent collections made from the littoral 
zone of the lake in fall and winter. Not uncommon in fossil collections. 
Amphipleura Kutz. 
Amphipleura pellucida (Ehr.) Kutzing 
Kutzing, F. T., Bacill., p. 103, pi. 3. fig. 52; pi. 30, fig. 84. 
1844. 
Illustrations : Van Heurck, Synopsis, pi. 17, fig. 14, 15. 
Hustedt, in Pascher, p. 218, fig. 321. 
This entity is the only member of the genus that occurs in Lake 
West Okoboji. Its structure is very constant. The species is well 
known as a test object for microscope lenses due to its fine and con­
stant structure. 
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Occurrence: Common in recent collections from the littoral zone of 
the lake, especially in collections made from filamentous algae. Scattered, 
but not uncommon in fossil material. 
Frustulia Agardh 
Frustulia rhomboïdes var. amphipleuroides Grun. 
Grunow, A., in Cleve and Grunow, Kongl. Sven. Vet.-Akad. Handl., 
Ser. 2, 17(2):4?, pi. 3, fig. 59. 1880. 
Illustration: Hustedt, in Pascher, p. 221, fig. 326. 
Occurrence: Rare in both recent and fossil collections. 
Frustulia vulgaris (Thwaites) De Toni 
Toni, B. de, Syllage Algarum, 2(1):280. 1891. 
Illustrations: Hustedt, in Pascher, p. 221, fig. 327. 
Boyer, Phila., p. 77, pi. 17, fig. 4. 
This species usually grows enclosed in gelatinous tubes. According 
to Hustedt (1930) it has cosmopolitan distribution but, like most members 
of this genus, reaches its maximum development in waters of neutral or 
lower pH. 
Occurrence: Very rare in recent and fossil collections. 
Gyrosigma Hassail 
Gyrosigma attenuatum (Kutz.) Cleve 
Cleve, P. T., Kongl. Sven. Vet.-Akad. Handl., Ser. 2, 26(2):115. 
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1894. 
Illustration: Hustedt, in Pascher, p. 224, fig. 330. 
Occurrence: This species is common in collections from bottom 
debris from 1-15 meters. It is often found in plankton collections, 
especially those taken during the winter and early spring. Not un­
common in fossil material. 
Gyrosigma kutzingii (Grun.) Cleve 
Cleve, P. T., Kongl. Sven. Vet.-Akad. Handl., Ser. 2, 26(2):115. 
1894. 
Illustration: Hustedt, in Pascher, p. 224, fig. 333. 
Occurrence: This species is found in most recent collections from 
the littoral zone of the lake. It occurs in quantity only in collections 
from shallow, sheltered areas such as Beck's Canal. Not uncommon in 
fossil material. 
Gyrosigma scalproides (Rabh.) Cleve 
Cleve, P. T., Kongl. Sven. Vet.-Akad. Handl., Ser. 2, 26(2):118. 
1894. 
Illustrations: Boyer, C., The Diatoms of Philadelphia and 
Vicinity, p. 76, pi. 38, fig. 9. 
Hustedt, in Pascher, p. 226, fig. 338. 
Occurrence: This entity has been found in only one recent collection 
from Lake West Okoboji. It is known to be common in streams in Iowa and 
the few specimens found may be derived from some source outside the lake. 
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Gyrosigma spencerii var. nodifera (Grun.) Cleve 
Cleve, P. T., Kongl. Sven. Vet.-Akad. Handl., Ser. 2, 26(2):11?. 
1894. 
Illustration: Hustedt, in Pascher, p. 226, fig. 337. 
Occurrence: Uncommon but widely distributed in both recent and 
fossil material. 
Caloneis Cleve 
Caloneis bacillum (Grun.) Cleve 
Cleve, P. T., Le Diatomiste, 2(17):99. 1894. 
Illustrations : Hustedt, in Pascher, p. 236, fig. 360. 
This small Caloneis is apparently very polymorphic. According to 
Hustedt (1930) several names have been proposed for entities that fall 
within the range of variation of this species. In the present study 
isolated populations have been found that appear to be rather distinct. 
However, after observing a large number of such collections, it becomes 
obvious that the apparent variations merge into one another so that only 
C. bacillum var. lancettula (Schulz) Hust. can be distinguished from the 
nominate variety on the basis of morphologic features. 
Occurrence: Common in recent collections from the littoral region 
of the lake. Present in fossil material only as a few scattered in­
dividuals. 
61 
Caloneis bacillum var. lancettula (Schulz) Hustedt 
Hustedt, F., in Pascher, Susswasser-Flora Mitteleuropas, Heft 10, 
Bacillariophyta (Diatomeae), p. 236, fig. 36l. 1930. 
This entity is distinguished from the nominate variety by the more 
lanceolate shape of the valve. In the nominate variety the margins of 
the valve are characteristically almost parallel until they approach 
the ends where they are suddenly narrowed. In this variety the margins 
are evenly narrowed from the central portion of the valve to the ends, 
giving the characteristic lanceolate shape. 
Occurrence : Scattered in both recent and fossil collections. More 
rare than the nominate variety. 
Caloneis clevei (Langst.) Cleve 
Cleve, P. T., Kongl. Sven. Vet.-Akad. Handl., Ser. 2, 26(2):51. 
1894. 
Illustration: Hustedt, in Pascher, p. 236, fig. 359. 
The specimens of this taxon found in Lake West Okoboji show a some­
what greater variation in size than is given by Cleve (1894) or by 
Hustedt (1930). Due to the rareness of this entity in the flora of the 
lake I was tempted to separate the smaller individuals due to this size 
difference. However, as more specimens were found, it became apparent 
that there is a continuous series of sizes from the larger individuals 
(ca. 65u) to the smallest (ca. 32u) so that no real differences exist. 
Occurrence: Rare in recent collections from the littoral zone of 
the lake; very rare in fossil collections. 
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Caloneis lewisii Patr. 
Patrick, R., Farlowia, 2(2) :1?2, pl. 2, fig. 4. 194-5. 
Although this species is very characteristic in appearance a great 
deal of confusion has surrounded its correct taxonomic position. The 
specimens collected from Lake West Okoboji are remarkably constant in 
morphology and are identical in all respects to the holotype of this 
taxon (ANSP G. C. 2018). 
Occurrence: Rare in both recent and fossil collections. This 
entity usually occurs as isolated specimens collected from bottom 
material. 
Caloneis lewisii var. inflata (Schultze) comb, nov. pl. 1, fig. 8. 
Syn: Navicula trinodis var. inflata Schultze, E. U., Bull. Torrey 
Bot. Club, 16:101. 1889. 
Patrick (1945) proposed the name Caloneis lewisii for the taxon 
Lewis (1861) misidentified (fide Patrick) as Navicula trinodis Wm. Smith. 
The specimens of Schultze (1889) belong to the genus Caloneis and are very 
similar to the nominate variety of Ç. lewisii. They are distinguished 
from that entity only by having narrower, equally triundulate valves with 
somewhat produced apices. 
This taxon is quite distinct and shows little morphologic variation. 
The equal breadth of the central and end portions of the valves is con­
stant and shows no tendency to grade toward the nominate variety. 
Occurrence : Rare, found only as isolated specimens in collections 
from shallow littoral areas. 
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Caloneis schumanniana (Grun.) Cleve 
Cleve, P. T., Kongl. Sven. Vet.-Akad. Handl., Ser. 2, 26(2):53. 
1894. 
Illustration: Hustedt, in Pascher, p. 239, fig. 369. 
This taxon evidently shows a great deal of variation in form. This 
is reflected by the confusion in the literature pertaining to those mem­
bers of the genus Caloneis which are morphologically similar to this 
entity. Grunow's figure (1880; in Van Heurck) leaves much to be desired 
and I have not seen any of his specimens, so I must retain some reserva­
tions about the true position of this taxon. The specimens from Lake 
West Okoboji "fit" Hustedt1 s (1930) concept of this taxon and are iden­
tical with those reported as Ç. schumanniana (Grun.) Cleve by Starrett 
and Patrick (1952 ANSP G. C. 2528b). 
Occurrence : Scattered in recent collections from the littoral re­
gion of the lake. Also found occasionally in plankton and fossil col­
lections. 
Caloneis schumanniana var. biconstricta (Grun.) Hust. 
Hustedt, in Pascher, Susswasser-Flora Mitteleuropas, Heft 10, 
Bacillariophyta (Diatomeae), p. 240, fig. 370. 1930. 
This entity is distinguished from the nominate variety by having 
more or less triundulate margins. It resembles Ç. lewisii Patr. some­
what in this respect. However, in this variety the degree of expansion 
of the terminal portions of the valve is not as great as it is in C. 
lewisii Patr. 
Occurrence : Scattered in recent collections from the littoral 
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zone of the lake. Also occurs occasionally in the plankton and in fossil 
collections. This variety is relatively more common in fossil collections 
than is the nominate variety. 
Caloneis silicula (Ehr.) Cleve 
Cleve, P. T., Kongl. Sven. Vet.-Akad. Handl., Ser. 2, 26(2):51« 
1894. 
Illustration: Hustedt, in Pascher, p. 236, fig. 362. 
This species is one of the most variable encountered in the entire 
group of naviculoid diatoms. Certain apparently well differentiated 
varieties are present but even these must be regarded with some sus­
picion unless one is fortunate enough to be able to work with massive 
populations, an occurrence which is all too rare as this entity tends to 
have a rather scattered distribution in most collections. 
Occurrence : Common but never present in large numbers in recent 
collections from the littoral zone of the lake. Also occurs in plank­
ton and fossil collections. This species is relatively less common in 
fossil collections than Ç. schumanniana although its total number still 
exceeds the latter entity. 
Caloneis silicula var. alpina Cleve 
Cleve, P. T., Kongl. Sven. Vet.-Akad. Handl., Ser. 2, 26(2):51» 
1894. 
Illustration: Hustedt, in Pascher, p. 238, fig. 366. 
This taxon is represented in the flora of Lake West Okoboji by only 
a very few isolated valves. These were collected from areas that had been 
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recently dredged (Beck's Canal, Lazy Lagoon) and it is to be suspected 
that they are of fossil origin as the examples found are somewhat 
corroded. 
Occurrence : Very rare, occurring in only two collections. 
Caloneis silicula var. gibberula (Kutz.) Cleve 
Cleve, P. T., Kongl. Sven. Vet.-Akad. Handl., Ser. 2, 26(2):51. 
1894. 
Illustration: Hustedt, in Pascher, p. 238, fig. 365. 
This taxon is distinguished from the nominate variety by having 
valves with equally triundulate margins. 
Occurrence: This variety is less common than the nominate variety 
but occurs in the same range of habitats. 
Caloneis silicula var. truncatula (Grun.) Cleve 
Cleve, P. T., Kongl. Sven. Vet.-Akad. Handl., Ser. 2, 26(2):52. 
1894. 
Illustration: Hustedt, in Pascher, p. 238, fig. 364. 
Occurrence : More rare than the nominate variety, this entity occurs 
in scattered collections from the littoral zone of the lake. It is very 
rare in fossil collections. 
Caloneis silicula var. tumida Hust. 
Hustedt, F., Abh. Naturw. Ver. Bremen, 20:103, pl. 1, fig. 9. 1911. 
Illustration : Hustedt, in Pascher, p. 238, fig. 367. 
Occurrence: Less common than the nominate variety, this taxon occurs 
in the same range of habitats, but is relatively more abundant in plankton 
collections than that entity. 
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Neidium Pfitzer 
Neidium affine (Ehr.) Pfitz. 
Pfitzer, E., Bot. Abh. Geb. Morphologie Phys., 2:39. 1871. 
Illustration: Reimer, C. W., Proc. Acad. Nat. Sci. Phila., 111:7» 
pl. 1, fig. 1. 1959. 
As is true of most members of this genus, considerable confusion in 
the literature surrounds this species. It is difficult to obtain infor­
mation on the complete range of variation because massive populations of 
this entity are extremely rare. Further study may indicate that some of 
the varieties cited here should be separated from N. affine. Although 
the rather confusing multiplicity of varietal names used here is not 
ideal, this approach is the most conservative available until a major 
monograph is published on this group. 
Occurrence : Rare in both recent and fossil collections. 
Neidium affine var. amphirhynchus (Ehr.) Cleve 
Cleve, P. T., Kongl. Sven. Vet.-Akad. Handl., Ser. 2, 26(2):68. 
1894. 
Illustration: Reimer, C. W., Proc. Acad. Nat. Sci. Phila., 111:9, 
pl. 1, fig. 2. 1959. 
Occurrence: Rare in both recent and fossil collections. 
Neidium affine var. ceylonica (Skv.) Reimer 
Reimer, C. W., Proc. Acad. Nat. Sci. Phila., 111:11, pl. 1, 
fig. 7. 1959. 
Distinguished from the nominate variety by its larger size and 
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somewhat coarser striae. Reimer (1959) in his discussion of this species, 
states that the number of striae in lOu does not go below 20 in the spec­
imens that he has observed. The specimens from Lake West Okoboji in some 
instances have striae as coarse as 18 in lOu which agrees with Skvortzow's 
(1929) original description of the type of this taxon. 
Occurrence: Rare in recent collections from bottom material in very 
shallow water. Very rare in fossil collections, this taxon has only been 
found in a few collections from the upper layers of the sediments. 
Neidium affine var. hankensis (Skv.) Reimer 
Reimer, C. W., Proc. Acad. Nat. Sci. Phila., 111:11, pl. 1, fig. 4. 
1959. 
The specimens of this taxon recorded from Lake West Okoboji are 
identical in all essential features with the neotype (Reimer 1959 ANSP 
G.C. 44458). This entity is close to N. affine var. undulatum (Grun.) 
Cleve but has somewhat finer striae and generally less robust structure. 
Occurrence: Rare in recent collections from the shallow littoral 
region of the lake. The only recorded occurrence of this entity in 
fossil collections is from a short core taken from Little Miller's Bay. 
Neidium affine var. humeris Reimer 
Reimer, G. W., Proc. Acad. Nat. Sci. Phila., 111:12, pi. 4, 
fig. 3. 1959. 
Illustration: A. S. A., pi. 49, fig, 31. 
This taxon is quite distinctive due to its sharply apiculate ends. 
It shares this feature with N. affine var. tenuirostris A. Mayer but is 
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easily distinguished from that entity by its more parallel sides and 
the fact that the ends are sharply set off from the body of the valve, 
rather than merging into the valve body as in N. affine var. tenuirostris. 
Occurrence: This entity is very rare in recent collections from 
bottom material in shallow water. It has not been noted in fossil 
collections. 
Neidium affine var. tenuirostris A. Mayer 
Mayer, A., Denkschr. Kg. Bayr. Bot. Gesell. Regensburg, 13 n. f. 7 
(3):135, pl. 2, fig. 8, 9. 1917. 
This entity is distinguished from the rest of the N. affine complex 
by its smoothly elliptic-lanceolate shape and sharply accuminate apices. 
Occurrence: Rather rare in recent collections from the littoral re­
gion of the lake, this entity is also sometimes found in plankton col­
lections. It is very rare in fossil collections. 
Neidium affine var. undulatum (Grun.) Cleve 
Cleve, P. T., Kongl. Sven. Vet.-Akad. Handl., Ser. 2, 26(2):68. 
1894. 
Illustration: Reimer, C. W., Proc. Acad. Nat. Sci. Phila., 111:14, 
pl. 1, fig. 5, 6. 
This taxon is characterized by its markedly triundulate margins and 
relatively robust structure. 
Occurrence: This entity is rare in collections from shallow littoral 
areas and has been recorded in a few instances from plankton collections. 
Only a few isolated valves have been found in fossil collections. 
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Neidium bisulcatum var. baicalensis (Skv. and Meyer) Reimer 
Reimer, C. W., Proc. Acad. Nat. Sci. Phila., 111:18, pl. 2, fig. 2. 
1959. 
Further study may indicate that this entity is distinct enough to 
warrant specific rank. It is distinguished from the nominate variety by 
its much coarser striae and generally larger, more robust valves. The 
range of variation of specimens from Lake West Okoboji includes the neo-
type of this taxon (Reimer 1959 ANSP G.C. 44152) 
This entity is one of the several taxa reported originally from 
Lake Baikal by Skvortzow (1928) that occur in Lake West Okoboji. 
Occurrence: This taxon is generally quite rare. However, fairly 
large populations have been found in collections made from sandy bottom 
areas in the winter months. It is very rare in fossil collections. 
Neidium decens (Pant.) Stoermer 
Stoermer, E. F., Notulae Naturae Acad. Nat. Sci. Phila., 358:1-9. 
1963. 
Occurrence: This species is uncommon in recent collections. It is 
most often found in collections taken from bottom material in relatively 
deep water but occasionally occurs in plankton collections. It is rare 
in fossil material. 
Neidium distincte-punctatum Hust. 
Hustedt, F., Int. Rev. Hydrobiol., 10:242, pi. 3» fig. 2. 1922. 
Illustration: Hustedt, in Pascher, p. 247, fig. 386. 
The specimens of this species from Lake West Okoboji represent the 
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first record of its occurrence in the United States (Stoermer 1963). 
Since that time it has been identified in a collection from the Des Moines 
River made by J. D. Dodd and probably enjoys a greater distribution than 
is generally realized. 
Occurrence : This entity occurs in quantity only on bottom sediments 
at depths of greater than five meters in Lake West Okoboji. It reaches 
its optimum development in water of 10° C or lower temperatures. Occasion­
ally, specimens have been found in collections from shallow water areas 
and from plankton samples taken under the ice in winter. Although this 
species is recorded as rare in fossil collections it must be noted it is 
the most common member of this genus in the lower levels of the core 
samples. 
Neidium dubium (Ehr.) Cleve 
Cleve, P. T., Kongl. Sven. Vet.-Akad. Handl., Ser. 2, 26(2):?0. 
189%. 
Illustration: Hustedt, in Pascher, p. 246, fig. 384a. 
This species is characterized hy the lack of the proximal raphe hooks 
common to most members of the genus. Like most members of the genus 
Neidium this entity is quite polymorphic. After observing a number of 
populations, however, it becomes apparent that the only consistent mor­
phologic difference is found in the entities that have constricted 
valves (see N. dubium fo. constricta Hust.). All other variations blend 
into one another so that no real differences can be detected. 
Occurrence: This taxon is the most common member of the genus Neidium 
in the lake. It is found in a great variety of collections both recent and 
fossil. 
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Neidium dubium fo. constricta Hust. 
Hustedt, F., Int. Rev. Hydrobiol., 10:243. 1922. 
Illustration: Hustedt, in Pascher, p. 246, fig. 384b. 
Distinguished from the nominate variety by having a small, rather 
sharp constriction in the median valve margin. The valves are also 
characteristically somewhat more angular than in specimens of the typical 
variety. 
Occurrence : Somewhat less common than the nominate variety, but 
found in the same wide range of collections. 
Neidium hankensis Skv. 
Skvortzow, B. W., and Meyer, C. I., Proceedings of the Sungaree 
River Biological Station, 1(5):14. 1928. 
This entity was first described from Lake Baikal by Skvortzow and 
Meyer (1928). The specimens from Lake West Okoboji are the first recorded 
from the United States (Stoermer 1963). This taxon somewhat resembles N. 
affine var. tenuirostris A. Mayer in outline but lacks the sharply ac-
cuminate apices characteristic of that entity. 
Occurrence : Rare in recent collections from bottom material in 
shallow water. Very rare in fossil collections. 
Neidium hankensis var. elongata Skv. and Meyer 
Skvortzow, B. W., and Meyer, C. I., Proceedings of the Sungaree 
River Biological Station, 1(5):14, pl. 1, fig. 49. 1928, 
Although this entity is very distinctive some doubt must be attached 
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to its placement as a variety of N. hankensis. Because of the scarce­
ness of this entity in the flora of West Lake Okoboji, I am retaining 
Skvortzow and Meyer's original designation (1928). However, further 
study of this group may well indicate that this taxon should be elevated 
to specific rank. 
Occurrence: Very rare in recent collections. This entity has not 
been noted in fossil material. 
Neidium iridis (Ehr.) Cleve 
Cleve, P. T., KongL Sven. Vet.-Akad. Handl., Ser. 2, 26(2):69. 
1894. 
Illustration: Hustedt, in Pascher, p. 245, fig. 379. 
This entity is apparently one of the most common and widely dis­
tributed members of the genus. Like other members of the genus it tends 
to be polymorphic. In collections from Lake West Okoboji there is a 
definite tendency for specimens found in relatively deep water (3-10 
meters) to have coarser structure than specimens found in other habitats. 
It is rather tempting to separate these specimens from the typical variety 
on first sight but study of a number of populations shows that a contin­
uous transition exists between the coarser specimens (12-14 striae/lOu) 
and the more normal specimens (ca.16 striae/lOu) so that no such dis­
tinction is to be made. 
Occurrence : This species is not uncommon in recent collections made 
from the littoral zone of the lake. It is sometimes noted in plankton 
collections. It is also found as scattered individuals in most levels 
of the core samples. 
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Neidium iridis var. amphigomphus (Ehr.) Van Heurck 
Van Heurck, H., Synopsis des Diatomees de Belgique, pl. 13, fig. 2. 
1880-1881. 
Illustration: Hustedt, in Pascher, p. 245, fig. 382. 
This entity is distinguished from the nominate variety by having 
more parallel sides and cuneately rounded ends. 
Occurrence: Although this variety is somewhat more rare than the 
typical form, it has the same distribution in the flora of the lake. 
Neidium iridis var. conspicua A. Mayer 
Mayer, A., Ber. Naturw. Ver. Regensburg, 14:115, pi. 11, fig. 16. 
1912. 
This entity is distinguished from the nominate variety by its 
smaller size, finer structure, and medianly constricted valves. 
Occurrence: This variety is of rare occurrence and is most usually 
found in collections made from filamentous algae or aquatic phanerogams. 
It is very rare in fossil material. 
Neidium iridis var. vemalis Reichelt 
Reichelt, H., Sitzungber. Naturf. Ges. Leipzig, 24-25:8. 1897. 
Illustration: Hustedt, in Pascher, p. 245, fig. 380. 
This variety is characterized by its linear valves with parallel 
margins and broadly rounded ends. 
Occurrence: This variety is very rare in recent collections from 
Lake West Okoboji. Only a few valves have been noted in fossil material. 
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Neidium kozlowi Meresch. 
Mereschkowsky, C., Arb. d. Exp. d. Kais. Russ. Geog. Ges. 1899-1901, 
8:16, text fig. 5. 1906. 
Illustration: Hustedt, in Pascher, p. 24?, fig. 387. 
The first record of this very characteristic Neidium being found 
in the United States came from Lake West Okoboji (Stoermer 1963). It 
is widely reported from Europe and Asia. Its apparent scarcity in the 
United States may well stem, in part at least, from the rather peculiar 
habitat requirements of this entity. 
Occurrence : Rare, in recent collections found only in bottom 
material from one meter and greater depths. Rare in fossil material. 
Neidium kozlowi var. baicalensis fo. robusta Stoermer 
Stoermer, E. F., Notulae Naturae Acad. Nat. Sci. Phila., 358:1-9. 
1963. 
Occurrence: This entity is very rare in recent collections. It 
has not been noted in fossil material. 
Neidium kozlowi var. parva Meresch. 
Mereschkowsky, C., Arb. d. Exp. d. Kais. Russ. Geog. Ges. 1899-1901, 
8:16, text fig. ?. 1906. 
Illustration: Reimer, C. W., Proc. Acad. Nat. Sci. Phila., 111:27, 
pi. 2, fig. 8. 1959. 
This taxon is distinguished from the nominate variety by its finer 
structure. It apparently has much the same range of ecologic requirements 
as the typical form, although it is somewhat less common, at least in 
Lake West Okoboji. 
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Occurrence: Rare in recent collections of bottom material from 
one meter and greater depths. Very rare in fossil material. 
Neidium kozlowi var. undulata Stoermer 
Stoermer, E. F., Notulae Naturae Acad. Nat. Sci. Phila., 358:1-9. 
1963. 
Occurrence: This entity is very rare in recent collections. It 
has been found in collections from bottom material taken in Miller's Bay 
but has not been noted in collections from similar habitats in other 
localities. It has not been found in fossil material. 
Neidium lineare 0str. 
dstrup, E., Botany of Iceland, 2(1):8, pl. 1, fig. 7. 1918. 
This taxon is so rare that some doubt must be attached to its sig­
nificance in the flora of the lake. The few specimens that I have ob­
served have all of the characteristics of 0strap's original description 
of this entity so that there is little doubt as to its correct determin­
ation. However, it occurs in only one collection from an area that had 
been recently dredged so it may not be living in the lake at the present 
time. 
Occurrence: Found in only one collection from Lazy Lagoon (#218) 
of recent (?) origin. Has not, as yet, been noted in fossil collections. 
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Diploneis Ehr. 
Diploneis elliptica var. pygmea A. Cleve 
Cleve-Euler, A., Soc. Sci. Fenn. Comm. Biol., 4(4):90, pi. 5» 
fig. 149. 1934. 
Occurrence: Very rare in recent and fossil collections. 
Diploneis ovalis (Hilse) Cleve 
Cleve, P. T., Acta Soc. Pro Fauna et Flora Fennica, 8(2):44, pi. 2, 
fig. 13. 1891. 
Illustration: Hustedt, in Pascher, p. 249, fig. 390. 
This species may be confused with D. elliptica (Kutz.) Cleve if 
one is dealing with only the larger individuals in a population 
(Hustedt 1930). Apparently 0. elliptica does not occur in Lake West 
Okoboji, so this problem has not arisen in the present study. 
Occurrence : Rather rare in both recent and fossil collections. 
Scattered individuals of this entity are found in collections of 
periphyton and bottom sediments. It is most common in collections made 
from rocks at a depth of about two meters. 
Diploneis oculata (Breb.) Cleve 
Cleve, P. T., Kongl. Sven. Vet.-Akad. Handl., Ser. 2, 26(2):92. 
1894. 
Illustration: Hustedt, in Pascher, p. 250, fig. 392. 
This species is very close to D. marginestriata Hust. It differs 
from that entity in its smaller size and generally finer structure, as 
well as its relatively longer striae. 
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Occurrence: Not uncommon in recent collections, more rare in fossil 
material. In Lake West Okoboji this species occurs most commonly in 
collections of periphyton from depths of one meter or greater. It is 
also found in some collections from bottom material and very rarely 
occurs in the plankton. It is never present in large quantities and is 
usually found as a few isolated individuals in any given collection. 
Stauroneis Ehr. 
Stauroneis acuta Win. Smith 
Smith, Win., A Synopsis of the British Diatomaceae, Vol. I, 
p. 59, pi. 19, fig. 187. 1853-
Illustrations : Van Heurck, Synopsis, p. 68, pi. 4, fig. 3-
Hustedt, in Pascher, p. 259, fig. 4-15. 
Occurrence : This entity is uncommon in recent collections. It is 
most often found in collections from bottom material in relatively deep 
water. It is rare in fossil material. 
Stauroneis acuta var. inflata (Heiden) Freng. 
Frenguelli, J., Bol. Acad. Nac. Cien. Cdrdoba, 29:30, pl. 1, fig. 18, 
19. 1926. 
Illustration: A. S. A., pi. 241, fig. 2, 8, 11. 
Occurrence : Rare in both recent and fossil collections. 
Stauroneis acutiuscula Per. and Hërib. 
Heribaud, jr., Les Diatomees d'Auvergne, p. 78, pi. 3, fig. 20. 1893. 
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Occurrence: This entity is found regularly in winter collections of 
bottom material from 2-10 meters depth. It is very rare in recent 
collections from other habitats. It is generally rare in fossil material, 
although present in fair quantity in a few levels. 
Stauroneis anceps Ehr. 
Ehrenberg, G. G., Abh. Akad. Wiss. Berlin, 1841:306, pi. 2(1), 
fig. 18. 1843. 
Illustrations: Van Heurck, Synopsis, p. 68, pi. 4, fig. 4, 5* 
Hustedt, F., in Rabenhorst, p. 771, fig. 1120a. 
Occurrence : Very rare in both recent and fossil material. 
Stauroneis anceps fo. gracilis Rabenhorst 
Rabenhorst, L., Flora Europaea Algarum, p. 247. 1864. 
Illustrations: Hustedt, in Pascher, p. 256, fig. 4o6. 
Hustedt, in Rabenhorst, p. 771» fig. 1120b. 
Occurrence : Very rare in both recent and fossil material. 
Stauroneis heimii Guermeur and Manguin 
Guermeur, P., and Manguin, E., 'dster. Bot. Zeits., 100(4/5):542, 
pl. 1, fig. 17, 18. 1953. 
Occurrence : This entity has not been observed in recent collections. 
It is very rare in fossil material. 
Stauroneis phoenicenteron (Nitzsch) Ehr. 
Ehrenberg, C. G., Abh. Akad. Wiss. Berlin, 1841:440, pi. 2 (V), 
fig. 1. 1843. 
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Illustrations : Van Heurck, Synopsis, p. 6?, pi. 4, fig. 2. 
Hustedt, in Rabenhorst, p. 766, pi. 118a. 
Occurrence: Not uncommon in recent collections from the littoral 
zone of the lake, also occasionally in plankton collections. Isolated 
valves of this species are found here and there in the core material. 
Stauroneis phoenicenteron fo. gracilis (Ehr.) Hust. 
Hustedt, F., in Pascher, Susswasser-Flora Mitteleuropas, Heft 10, 
Bacillariophyta (Diatomeae), p. 255» 1930. 
Occurrence: Although more rare than the typical form, this entity 
is found in the same type of habitats in recent collections. Very rare 
in the core material. 
Stauroneis phoenicenteron fo. lanceolata (Kutz.) Brun 
Brun, J., Diatomées des Alpes et du Jura, p. 89, pl. 9, fig. 5* 
1880. 
Illustration: Hustedt, in Rabenhorst, p. 768. 
Occurrence: Although more rare than the typical form, this entity 
is found in the same type of habitats in recent collections. Very rare 
in core material. 
Stauroneis prominula (Grun.) Hust. 
Hustedt, F., in Rabenhorst, Die Kieselalgen, vol. 7. Teil 2, 
Lieferung 6, p. 805, fig. 1153. 1959. 
Occurrence: This entity is very rare in Lake West Okoboji. It 
has been found in only one recent collection. It has not been found in 
the core material. 
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Anomoeoneis Pfitzer 
Anomoeoneis costata (Kutz.) Hustedt 
Hustedt, F., in Rabenhorst, Kryptogamen Flora, Vol. 7, Teil 2, 
Lieferung 6, p. 744, fig. 745. 1959. 
Illustration: A. S. A., pi. 49, fig. 43-45. 
Hustedt (1959), in his discussion of this species, says that it 
is a "Mesohalobe Salzwasserform von ko smopoliti s cher Verbreitung,...n. 
Although it is present in only a few layers of the core sample its 
occurrence in Lake West Okoboji can hardly be attributed to contamina­
tion from sources outside the lake due to the great distance to any 
known saltwater habitat. This would indicate that this entity can exist 
in freshwater, although it evidently does not thrive under these con­
ditions . 
Occurrence: Very rare. Present in only a few levels of the core 
sample. 
Anomoeoneis variabilis (Ross) Reimer 
Reimer, C. W., Proc. Acad. Nat. Sci. Phila., 113(9):194, pl. 1, 
fig. 7, 8. 1961. 
This entity is usually found in relatively "soft" water. Its 
occurrence in the lake may be due to contamination from outside sources. 
Occurrence: This species has been found in only one collection of 
fossil material. 
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Anomoeoneis sphaerophora (Kutz.) Pfitzer 
Pfitzer, E., Bot. Abh. Geb. Morphol. Physiol., 2:78. 1871. 
Illustrations: Van Heurck, Synopsis, p. 101, pl. 12, fig. 2, 3-
Hustedt, in Pascher, p. 262, fig. 422. 
Occurrence : Uncommon in recent collections from the littoral zone 
of the lake, usually found living in bottom detritus. Rare in fossil 
collections. 
Anomoeoneis sphaerophora var. guntheri 0. Muller 
Millier, 0., Hedwigia, 38:302, pi. 12, fig. 6, 7. 
Illustration: Hustedt, in Rabenhorst, p. 741, fig. 1108b. 
Occurrence: Very rare in recent collections from the littoral 
zone of the lake. It is also rare in fossil material, although some­
what more common than in recent collections. 
Anomoeoneis sphaerophora var. sculpta (Ehr.) 0. Muller 
Millier, 0., Hedwigia, 38:303. 1899. 
Illustrations: Hustedt, in Pascher, p. 262, fig. 423. 
Hustedt, in Rabenhorst, p. ?4l, fig. 1109a, b, c. 
Occurrence: Uncommon in recent collections from the littoral zone 
of the lake. Occasionally found in plankton collections. Rare in 
fossil collections. 
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Navicula Bory 
Navicula abiskoensis Hust. 
Hustedt, F., Archiv f. Hydrobiol., 39:118, fig. 36. 1942. 
Occurrence : This species is rare in both recent and fossil material. 
Navicula accepta Hust. 
Hustedt, F., Abh. Naturw. Ver. Bremen, 33(3):453, text fig. 18-22. 
1954. 
Illustration: Hustedt, in Rabenhorst, p. 247, fig. 1372. 
Occurrence: Not uncommon in recent collections from the littoral 
zone of the lake. Especially common in collections from aquatic 
phanerogams. This species is also found in fair quantity in fossil 
material. 
Navicula americana var. bacillaris Per. and Herib. 
Heribaud, J., Les Diatomees d'Auvergne, p. 116, pi. 4, fig. 13. 
1893. 
Occurrence : This entity is uncommon in recent collections. 
Scattered individuals are found in collections from various habitats 
in the lake. It is rare in fossil material. 
Navicula amphibola Cleve 
Cleve, P. T., Acta Soc. pro Fauna et Flora Fennica, 8(2):33- 1891. 
Illustrations: A. S. A., pi. 244,fig. 15. 
Hustedt, in Pascher, p. 309, fig. 55^. 
Occurrence: This entity is rare in recent collections. It has 
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been found in fair numbers in winter collections of bottom material 
from Lazy Lagoon and a few isolated valves have been found in collections 
from other parts of the lake. It is very rare in fossil material, most 
examples being found in the lower levels of the core material. 
Navicula amphibola var. capitata var. nov. pl. 1, fig. 15. 
Distato var. nominate apicibus longis, certe capitatis. Alii 
vultus quam in specimine typico. Specimen typicum - longitudo 78 u, 
latitude 23 u striae 7 in 10 u. 
Distinguished from the nominate variety by having long, definitely 
capitate ends. Other features as in the nominate type. Typical speciman 
78 u long, 28 u broad, with 7 striae in 10 u. 
This variety somewhat resembles N. amphibola var. manschurica Skv., 
(1928) in shape but has much coarser striae than that entity. 
I have found no specimens which suggest any transition toward the 
nominate variety. Elmore (1921) includes "rostrate capitate" forms in 
his concept of the typical species but shows no evidence that there is 
any morphologic continuity between the specimens he illustrates. 
Type locality: Lake West Okoboji, Dickinson County, Iowa. Bottom 
material in shallow water. Lazy Lagoon. 
Holotype: In author's collection, #132. Collected by E. F. 
Stoermer, 17 October, 1959. 
Distribution: Known only from Lake West Okoboji. 
Occurrence: Very rare. Only found in one collection. 
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Navicula anglica Halfs 
Ralfs, J., in Pritchard, A., History of Infusoria, p. 900. 1861. 
Illustration; Van Heurck, Synopsis, p. 97, pl. 8, fig. 29. 
Occurrence: This entity is rather common in recent collections. 
It is never collected in large quantity, but has been found in a wide 
variety of collections from the littoral zone of the lake. It is also 
found occasionally in plankton collections. It is found in scattered 
fossil collections, being most common in the lower levels of the core 
sample. 
Navicula anglica var. signata Hust. 
Hustedt, F., Ber. Deutsch. Bot. Ges., 6l(5):287, pi. 8, fig. 26. 
1943. 
Occurrence : This entity is rare in both recent and fossil col­
lections. 
Navicula anglica var. subsalsa (Grun.) Cleve 
Cleve, P. T., Kongl. Sven. Vet.-Akad. Handl., Ser. 2, 27(3):22. 
1894. 
Occurrence : This taxon is more rare than the nominate variety but 
is found in the same range of collections. 
Navicula bacillum Ehr. 
Ehrenberg, C. G., Abh. Akad. Wiss. Berlin, 1839:130. 1839. 
Illustrations: Van Heurck, Synopsis, p. 105, pi. 13, fig. 8. 
Hustedt, in Rabenhorst, p. 113, fig. 1248a-d. 
Occurrence: This species is uncommon in recent collections. 
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Scattered individuals are found in collections from a wide variety of 
habitats in the littoral region of the lake. It is rare in fossil 
material. 
Navicula bryophila J. B. Petersen 
Petersen, J. B., Botany of Iceland, Vol. 2, part 2(8):388, 
fig. 13. 1928. 
Illustrations: Hustedt, in Rabenhorst, p. 91, fig. 1237. 
The specimens of this taxon collected from Lake West Okoboji show 
an unusual amount of variation in shape, especially of the ends of the 
valves. Some individuals have capitate ends as are found in N. 
bryophila var. lapponica Hust. but lack the expanded central area 
characteristic of that entity. 
Occurrence : This species is found in large numbers in collections 
taken from rocks and from Chara sp. at about 2-3 meters depth. Isolated 
specimens are found in recent collections from other habitats. It is 
rare in fossil material. 
Navicula canalis Patr. 
Patrick, R., Bol. do Museu Nacional Brazil (Bot.), N. S. 2:6, 
pl. 1, fig. 7. 1944. 
Occurrence: This species is not uncommon in recent collections 
from the littoral region of the lake. It is rare in fossil material. 
Navicula capsa Hohn 
Hohn, M., Trans. Amer. Micr. Soc., 80(2):l6l, pl. 1, fig. 20. 
1961. 
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Occurrence: This species is very rare in recent collections. It 
has not been noted in fossil material. 
Navicula cincta (Ehr.) Ralfs 
Halfs, J., in Pritchard, A., History of Infusoria, 4:901. 1861. 
Illustrations: Van Heurck, Synopsis, p. 82, pi. 7, fig. 13, 14. 
Hustedt, in Pascher, p. 298, fig. 510. 
Occurrence : This entity is common in recent collections. It is 
found in greatest abundance in collections made from shallow, sheltered 
areas. It is uncommon in fossil material. 
Navicula cincta var. heufleri Grun. 
Grunow, A., in Van Heurck, Synopsis des Diatomees de Belgique, 
p. 82, pl. 7, fig. 12, 15. 1880-1881. 
Illustration: Hustedt, in Pascher, p. 298, fig. 5H. 
Occurrence : This entity has much the same range of occurrence as 
the nominate variety. It is the dominant diatom in some collections 
made from surface scums. It is uncommon in fossil material. 
Navicula cincta var. leptocephala (Breb.) Grun. 
Grunow, A., in Van Heurck, Synopsis des Diatomees de Belgique, 
p. 82, pl. 7, fig. 16. 1880-1881. 
Occurrence: This entity is less common than the nominate variety, 
but is found in the same types of collections. 
Navicula circumtexta Meister ex Hust. 
Meister, F. ex Hustedt, in A. S. A., pi. 394, fig. 33-35- 1934. 
Occurrence : This interesting Navicula is rare in the recent flora 
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of Lake West Okoboji. It has been found only in collections from "high 
evaporation" habitats such as shallow pools on beaches and algal mats 
on exposed mud banks. It has not been noted in fossil material. 
Navicula citrus Krasske 
Krasske, G., Botanisches Archiv, 3(4):199, fig. 14. 1923. 
Illustrations: Hustedt, in Pascher, p. 303, fig. 529. 
A. S. A., p. 398, fig. 38, 39. 
Occurrence: This species is rare in recent collections. It is 
occasionally found in collections of bottom material from various parts 
of the lake. It is very rare in fossil material. 
Navicula dementis Grun. 
Grunow, A. Mojaisovics and Neumayers Beitrage zur Palaontologie 
Ôsterreich-Ungarns. 2:144, pi. 30, fig. 52. 1882. 
Occurrence: This entity is very rare in both recent and fossil 
collections. 
Navicula confervacea (Kutz.) Grun. 
Grunow, A., in Tan Heurck, Synopsis des Diatomees de Belgique, 
pl. 14, fig. 36. 1880-1881. 
Illustrations: Hustedt, in Pascher, p. 278, fig. 460. 
Hustedt, in Rabenhorst, p. 205, fig. 1324. 
This species grows in Fragilaria-like colonies so that it may be 
mistaken for a species of that genus in uncleaned material. 
Occurrence: This species is found in large quantity in summer 
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collections taken from shallow, sheltered areas that are overgrown with 
aquatic vegetation. It is rare in recent collections from other habitats. 
It is very rare in fossil material. 
Navicula crncicula var. obtusata fo. turkestanica Kiselev 
Kiselev, I., Botanicheskii Zhumal U. S. S. R., 24(2):112, fig. 1. 
1939. 
Occurrence : This entity has been found in recent collections from 
Beck's Canal. It has not been noted in recent collections from aqy other 
part of the lake, but a few valves have been found in fossil material. 
Navicula crypto cephala Kutz. 
Kutzing, F. T., Bacill., p. 95» pi. 3, fig. 20, 26. 1844. 
Illustrations: Van Heurck, Synopsis, p. 84, pi. 8, fig. 1, 5 
(type #25). 
Van Heurck, Treatise, p. 180, pi. 3, fig. 122. 
Occurrence : Uncommon in both recent and fossil material. 
Navicula cryptocephala var. intermedia Grun. 
Grunow, in Van Heurck, Synopsis des Diatomees de Belgique, p. 84, 
pl. 8, fig. 10 (type #92). 1880-1881. 
Occurrence : This entity is one of the most common and widely dis­
tributed diatoms in the recent flora of the lake. It is found in greater 
or lesser abundance in almost every collection from the littoral region 
of the lake and often occurs in plankton collections. It is not uncommon 
in fossil material. 
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• Navicula cryptocephala var. veneta (Kutz.) Rabh. 
Rabenhorst, L., Flora Europaea Algarum, p. 198. 1864. 
Illustrations : Van Heurck, Synopsis, p. 85, pl. 8, fig. 3. 4. 
Hustedt, in Pascher, p. 295» fig. 497a. 
Occurrence : Very common and widely distributed in the recent flora. 
Not uncommon in fossil material. 
Navicula cuspidata Kutz. 
Kutzing, F. T., Bacill., p. 94, pi. 3, fig. 24. 1844. 
Illustrations: Van Heurck, Synopsis, p. 100, pi. 12, fig. 4. 
Hustedt, in Pascher, p. 268, fig. 433. 
Occurrence: This species is found in collections from a great 
variety of habitats, but is most common in collections from bottom 
material. It is found in large numbers in collections from mats of 
blue-green algae (primarily Oscillatoria sp.) on muddy bottoms in 5-15 
meters of water. Large individuals of this taxon are often found in 
spring plankton collections. It is not uncommon in fossil material. 
Navicula cuspidata var. ambigua (Ehr.) Cleve 
Cleve, P. T., Kongl. Sven. Vet.-Akad. Handl., Ser. 2, 26(2):110. 
1894. 
Illustrations : Boyer, Diatoms of Philadelphia and Vicinity, 
p. 100, pi. 26, fig. 3. 
Hustedt, in Pascher, p. 268, fig. 434. 
Occurrence: This entity is somewhat less common than the nominate 
variety. It is found in the same type of environments but is relatively 
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more common in collections made from shallow, sheltered areas. It is 
uncommon in fossil material. 
Navicula decussis 0str. 
0strup, E., Danske Diatomeer, p. 77, pi. 2, fig. 50. 1910. 
Illustration: A. S. A., pi. 401, fig. 12, 13. 
Occurrence: This species is common in collections from shallow, 
sheltered areas and is found in smaller quantities in collections from 
the littoral region of the lake. It is uncommon in fossil material. 
Navicula digitulus Hust. 
Hustedt, F., Int. Rev. Hydrobiol., 4-3(1/3):162, text fig. 26-28. 
1943. 
Illustration: Hustedt, in Rabenhorst, p. 252, fig. 1378. 
Occurrence: This species is uncommon in recent collections from 
the littoral region of the lake. It is rare in fossil material. 
Navicula exigua var. capitata Patr. 
Patrick, R., Farlowia, 2(2):179. 1945. 
Occurrence: This entity is uncommon in recent collections from 
the lake. It is rare in fossil material. 
Navicula exiguiformis Hust. 
Hustedt, F., Archiv f. Hydrobiol., 40(4):929, pi. 42, fig. 21-22. 
1945. 
Occurrence : This species is not uncommon in recent collections from 
the littoral region of the lake. It is uncommon in fossil material. 
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Navicula explanata Hust. 
Hustedt, F., Schweizerische Zeitschrift fur Hydrologie, ll(l/2):207, 
fig. ?, 8. 1948. 
This species has most often been reported from fossil collections 
(Hustedt 1948 and Reimer 1959a). It appears that it is still extant in 
Lake West Okoboji, although its rarity in recent collections leaves some 
doubt on this point. 
Occurrence: Very rare in recent collections. This entity is widely 
distributed in fossil material, but never is found in large numbers. 
Navicula gastrum fo. nipponica Skv. 
Skvortzow, B. W., Phil. Jour. Sci., 6l(2):2?4, pi. 8, fig. 8. 1936. 
Occurrence: Very rare in both recent and fossil collections. 
Navicula gastrum var. signata Hust. 
Hustedt, F., Ber. Deutsch. Bot. Ges., 6l(5):283. 1943. 
Illustration: A. S. A., pi. 403, fig. 27, 28. 
Occurrence: This entity is rather rare in recent collections 
although isolated valves have been found in a variety of locations. It 
is rare in fossil material. 
Navicula graciloides A. Mayer 
Mayer, A., Kryptogamische Forschungen, l(4):203, pi. 7, fig. 60. 
1919. 
Illustration: A. S. A., pi. 403, fig. 44-46. 
Occurrence: Very common and widely distributed in recent collections 
from the littoral region of the lake. It is also found in plankton col­
lections. Uncommon in fossil material. 
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Navicula halophila var. subcapitata 0strup 
0strup, S., Danske Diatomeer, p. 29, pl. 1, fig. 221. 1910. 
Occurrence : Very rare in both recent and fossil material. 
Navicula helensis Schulz 
Schulz, P., Botanisches Archiv, 13:217, fig. 110. 1926. 
Illustration: Hustedt, in Rabenhorst, p. 179, fig. 13l4a-e. 
Occurrence: This species is found in greatest abundance in col­
lections from rocks and plant material in relatively deep water, al­
though it has been found in lesser numbers in a wide variety of 
collections. It is uncommon in fossil material. 
Navicula hungarica Grun. 
Grunow, A., Verh. Zool.-Bot. Ges. Hi en, 10:539, pl. 1, fig. 30. 
1360. 
Illustration: Hustedt, in Pascher, p. 293, fig. 506. 
Occurrence: This entity has been found in a wide variety of 
collections. It is most common in collections from bottom material in 
shallow sheltered areas. It is uncommon in fossil material. 
Navicula hungarica fo. ovalis Freng. 
Frenguelli, J., Revista Soc. Arg. Ciencias Nat., 8:157, pl. 1, 
fig. 18. 
Occurrence: Less common than the nominate variety in recent col­
lections but found in the same variety of habitats. It is rare in fossil 
material. 
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Navicula indifférons Hust. 
Hustedt, F., Ber. Deutsch. Bot. Ges., 60(1):6?, fig. 27-30. 1942. 
Illustration: Hustedt, in Rabenhorst, p. 84, fig. 1226. 
Occurrence: This entity is very rare in recent collections. A few 
individuals have been found in collections from aquatic plants in shallow 
areas. It has not been noted in fossil material. 
Navicula insociabilis var. dissipatoides Hust. 
Hustedt, F., Abh. Naturw. Ver. Bremen, 34(3):303. fig. 27. 1957. 
Illustration: Hustedt, in Rabenhorst, p. 181, fig. 1315i-k. 
Occurrence : This entity is extremely rare. It has been found in 
only one sample (#463) from the middle portion of the core sample. 
Navicula laeta A, Mayer 
Mayer, A., Kryptogamenforschung., 4:204, pi. 7, fig. 56. 1919. 
Illustration: Hustedt, in Pascher, p. 311. fig. 560. 1930. 
Occurrence: This entity has not been noted in recent collections. 
It is very rare in fossil material. Only a few valves have been found 
in the very bottom levels of the core material (sample #350). 
Navicula lagerheimi Cleve 
Cleve, P. T., Kongl. Sven. Vet.-Akad. Handl., Ser. 2, 26(2):131. 
1894. 
Illustration: A. S. A., pi. 370, fig. 19-21. 
Occurrence : This species is very rare in recent material. It is 
more common in the core material although still quite rare. 
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Navicula Xanceolata (Agardh) Kutz. 
Kutzing, F. T., Bacill., p. 94, pi. 30, fig. 48; pi. 28, fig. 33. 
1844. 
Illustrations: A. S. A., pi. 47, fig. 49. 
Van Heurck, Synopsis, p. 88, pi. 8, fig. 16 (type #96). 
Occurrence : This entity has a very sporadic distribution in recent 
collections. It is the dominant diatom in winter collections of bottom 
material from Lazy Lagoon and has been found in quantity in collections 
from the area around the bridge between East and West lakes. It has been 
found in lesser quantity in collections from other areas in the littoral 
region of the lake. It is uncommon in fossil material. 
Navicula lanceolata var. cymbula (Donk.) Cleve 
Cleve, P. T., Kongl. Sven. Vet.-Akad. Handl., Ser. 2, 27(3):22. 
1895-
Illustration: Van Heurck, Synopsis, pi. 7» fig. 32 (as N. cymbula). 
Occurrence : This entity is very rare in recent collections. It 
is found in relatively greater numbers in certain levels of the core 
material, (#'s 529, 535, etc.), but is not of common occurrence. 
Navicula lenzii Hust. 
Hustedt, F., in A. Schmidt's Atlas der Diatomaceenkunde, pi. 401, 
fig. 90-92. 1936. 
Illustration: Hustedt, in Rabenhorst, p. 128, fig. 1260. 
Occurrence: This entity is generally uncommon. It is found 
most regularly in collections from rocks in relatively deep water 
95 
but is also found in other habitats. It is very rare in fossil 
material. 
Navicula luzonensis Hust. 
Hustedt, F., Int. Rev. Hydrobiol., 42(1/3):59, text fig. 106. 
1942. 
Illustration: Reimer, C. W., Proc. Acad. Nat. Sci. Phila., 111:81, 
pi. 6, fig. 1. 1959. 
Occurrence : This species is common in some collections from shallow, 
sheltered areas but is rather rare in other types of collections. It is 
rare in fossil material. 
Navicula meniscuius 5chum. 
Schumann, J., Schrift. Phys. Okon. Gesell. Kônigsburg, 8:56, pl. 2, 
fig. 33. 186?. 
Illustrations : Hustedt, in Pascher, p. 301, fig. 517. 
A. S. A., pi. 399, fig. 30-33. 
Occurrence : This entity is found in a wide variety of habitats. 
It is present, in greater or lesser numbers, in most collections from the 
littoral zone of the lake. It is also often noted in plankton collections. 
This species is also more common than most members of the genus in fossil 
material. 
Navicula minima Grun. in Van Heurck 
Grunow, A., in Van Heurck, Synopsis des Diatomees de Belgique, 
p. 107, pl. 14, fig. 13-16. 1880-1881. 
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Illustration: Hustedt, in Rabenhorst, p. 249, fig. 13?4. 
Occurrence: Uncommon in both recent and fossil material. 
Navicula minima var. okamurae Skv. 
Skvortzow, B. W., Phil. Jour. Sci., 62:203, pl. 1, fig. 23. 1937. 
Occurrence: Rare in both recent and fossil material. 
Navicula molestiformis Hust. 
Hustedt, F., Institut des Parcs Nationaux du Congo Belge. 
Exploration du Parc National Albert, fascicule 8. p. 86, 
pl. 5, fig. 9. 1949. 
Illustration: Hustedt, in Rabenhorst, p. 256, fig. 1383. 
Occurrence: Not uncommon in recent collections from aquatic plants 
in shallow sheltered areas. Rare in recent collections from other types 
of habitats. It is very rare in fossil material. 
Navicula mutica var. wulffii Peters. 
Peterson, J. B., Meddl. om Groenland, 64:312, fig. 2. 1924. 
Occurrence: This entity is very rare in recent collections. The 
few specimens that have been found were in collections of plant debris 
in relatively shallow water. Isolated individuals have been noted in 
several levels of the core material. 
Navicula nyassensis fo. minor 0. Muller 
Muller, 0., Bot. Jahrbucher, 45:83, pl. 1, fig. 6. 1911. 
Occurrence: This entity is common in the recent flora of the lake. 
It is found in greatest quantity in collections from bottom sand, but is 
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also found in a variety of other habitats including occasional finds in 
plankton collections. It is uncommon in fossil material. 
Navicula oblonga Kutz. 
Kutzing, F. T., Bacill., p. 97, pi. 4, fig. 21. 1844. 
Illustrations: Van Heurck, Synopsis, pi. 7, fig. 1. 
Hustedt, in Pascher, p. 307, fig. 550. 
Occurrence : This species is not uncommon in recent collections from 
the littoral and benthal regions of the lake. It is rare in fossil 
material. 
Navicula oppugnata Hust. 
Hustedt, F., Archiv f. Hydrobiol., 40(4):925, pi. 42, fig. 1. 
1945. 
Illustration: Hustedt, Archiv f. Hydrobiol., 43(3/4):351, pl« 37, 
fig. 38-41. 1950. 
Occurrence: This species is uncommon in recent collections. It 
has been collected in fair quantity in the area around the bridge between 
East and West lakes but is most usually found as isolated valves in other 
collections. It is uncommon in fossil material. 
Navicula ordinaria Hust. 
Hustedt, F., Archiv f. Hydrobiol., 43(3/4):352, pi. 37, fig. 27, 28. 
1950. 
Occurrence : This species is very rare in recent collections. Several 
examples have been found in certain levels of the core material, (#'s 450, 
462), but it is very rare or lacking in other levels. 
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Navicula pampeana Freng. 
Frenguelli, J., Bol. Acad. Nac. Cien. Cordoba, 29:43, pi. 10-14. 
1926. 
This species somewhat resembles N. guatamalensis Gleve, but is 
more lanceolate in outline and reaches considerably larger size than 
that taxon. 
Occurrence: This species is rather uncommon but has been found 
regularly in recent collections of bottom material taken in relatively 
deep water. Like other members of this community, it is often found 
in early spring plankton collections. It is rare in fossil material. 
Navicula peregrina var. lanceolata Skv. 
Skvortzow, B. W., Memoirs of Southern Ussuri Branch of the State 
Russian Geographical Society, 3:22, pi. 4, fig. 14, 15. 1929. 
Occurrence : This entity is very rare in recent collections. It 
has been found in only one collection from the area around the bridge 
between East and West lakes. It has not been noted in fossil material. 
Navicula peregrina var. truncata M. Per. 
Peragallo, M., in Tempère and Peragallo, Diatomees du Monde Entier, 
vol. 2, p. 59, (slide 107 and 108). 1908. 
Occurrence: This entity is uncommon in recent collections. How­
ever, isolated valves have been noted in collections from many different 
areas. It is very rare in fossil material. 
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Navicula peratomus Hust. 
Hustedt, F., Abh. Naturw. Ver. Bremen, 3^(3):2?7, text fig. 26. 
1957-
Illustration: Hustedt, in Rabenhorst, p. 171, fig. 1304a. 
Occurrence: This entity is of sporadic occurrence in recent col­
lections. It is found in quantity in some collections made from aquatic 
phanerogams, but other collections from the same type of habitat do not 
contain this species. It is rare in fossil material. 
Navicula permitis Hust. 
Hustedt, F., Archiv f. Hydrobiol., 40:919, pi. 4l, fig. 8, 9. 1945. 
Illustration: Hustedt, in Rabenhorst, p. 174, fig. 1306. 
Occurrence : Very rare in recent collections. It has not been 
noted in fossil material. 
Navicula placentula (Ehr.) Kutz. 
Kutzing, F. T., Bacill., p. 9^, pi. 28, fig. 57. 1844. 
Illustrations: Van Heurck, Synopsis, pi. 8, fig. 26, 28. 
Hustedt, in Pascher, p. 303» fig. 532. 
Occurrence : This species is widely distributed in recent collections 
from the littoral and benthal regions of the lake but is seldom found in 
large quantity. It is also found in some plankton collections. It is 
not rare in fossil material. 
Navicula placentula var. rostrata A. Mayer 
Mayer, A., Kryptogamische Forschungen, 3:125, pi. 3, fig. 27a and b. 
1918. 
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Illustration: Hustedt, in Pascher, p. 304, fig. 533. 
Occurrence: This entity is less common than the nominate variety 
but is found in the same wide range of habitats. 
Navicula platycephala 0. Muller 
Muller, 0., Bot. Jahrbucher, 45:84, pl. 1, fig. 12. 1911. 
Illustration: A. S. A., pi. 396, fig. 3^, 34a. 
Occurrence: This entity is rather uncommon in recent collections 
but has been recorded from a number of localities. It is often found 
in the same collections as N. pupula Kutz. and may be confused with 
that species. It is rare in fossil material. 
Navicula psuedoventralis Hust. 
Hustedt, F., in A. Schmidt's Atlas der Diatomaceenkunde, pi. 401, 
fig. 116-118. 1934. 
Illustration: Hustedt, in Rabenhorst, p. 153, fig. 1285. 
Occurrence : Common in recent collections from the littoral region 
of the lake. It is found in greatest quantity in collections from rocks 
in about one meter of water. Uncommon in fossil material. 
Navicula pupula Kutz. 
Kutzing, F. T., Bacill., p. 93, pi. 30, fig. 40. 1844. 
Illustrations : Van Heurck, Synopsis, p. 106, pi. 13, fig. 15, 16. 
Hustedt, in Rabenhorst, p. 120, fig. 1254a-g. 
Occurrence : Common and widely distributed in recent collections 
from the littoral zone of the lake. Uncommon in fossil material. 
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Navicula pupula var. capitata Skv. and Meyer 
Skvortzow, B. W., and Meyer, C. I., Proceedings of the Sungaree 
River Biological Station, 1(5):15. pl. 1, fig. 40. 1928. 
Illustrations: A. 5. A., pi. 396, fig. 23-25* 
Hustedt, in Rabenhorst, p. 121, fig. 1254i-m. 
Occurrence : This entity is rather rare in recent collections. 
Only a few valves have been found in fossil material. 
Navicula pygmea Kutz. 
Kutzing, F. T., Species Algarum, p. 77. 1849. 
Illustrations: A. S. A., pi. 70, fig. 7-
Hustedt, in Pascher, p. 312, fig. 561. 
Occurrence: In Lake West Okoboji this entity is rather rare. It 
has been found in scattered recent collections from shallow sheltered 
areas. It has not been noted in fossil material. 
Navicula pygmea var. producta var. nov. pl. 1, fig. 12. 
Distato var. nominate apicibus aliquantulum Iongis, hebetiter 
rostratis. Striae plus crassae quam in specimine nominato. 20-24 in 
10 u. 
Distinguished from the nominate variety by having somewhat produced, 
bluntly rostrate ends. Striae somewhat coarser than in nominate variety, 
22-24 in 10 u. 
This entity is well differentiated from the nominate type. The 
produced ends are apparently a very constant feature and do not grade 
into the perfectly elliptic shape of the nominate variety. Both varieties 
102 
occur in the lake, but seldom in the same collections. N. pygmea var. 
producta is the more common and has been recorded from a greater variety 
of habitats. 
Type locality: Lake West Okoboji, Dickinson County, Iowa. Surface 
plankton haul, Miller's Bay. 
Holotype: In author's collection, #190. Collected by E. F. Stoermer, 
14 May, I960. 
Distribution: Known only from Lake West Okoboji. 
Occurrence: Widely scattered in littoral and plankton collections. 
Rare in fossil material. 
Navicula radiosa Kutz. 
Kutzing, F. T., Bacill., p. 91, pi. 4, fig. 23. 1844. 
Illustrations : Van Heurck, Synopsis, p. 83, pi. 7, fig. 20 
(type #85). 
Hustedt, in Pascher, p. 299, fig. 513-
Occurrence : This species is common in recent collections from the 
littoral region of the lake. It is also found in plankton collections. 
It is not uncommon in fossil material. ' 
Navicula radiosa var. acuta (Wm. Smith) Grun. 
Grunow, A., Verh. Zool.-Bot. Ges. Wien,10:526. i860. 
Illustration: Van Heurck, Synopsis, p. 83, pi. 7, fig. 19 (type #86). 
Occurrence : This entity is less common than the nominate variety 
but is found in the same range of habitats. 
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Navicula radiosa var. tenella (Breb.) Grun. 
Grunow, A., in Van Heurck, Synopsis des Diatomées de Belgique, 
p. 84, pl. 7, fig. 21, 22 (type #107). 1880-1881. 
Illustration: Meister, Kieselalgen der Schweiz, p. 140, pl. 21, 
fig. 14. 
Occurrence: Very common and widely distributed in recent collections 
from the littoral region of the lake. Also common in winter plankton 
collections. This taxon is more common than most members of the genus 
in fossil material. 
Navicula reinhardtii Grun. 
Grunow, A., in Van Heurck, Synopsis des Diatomées de Belgique, 
p. 86, pl. 7, fig. 5- 1880-1881. 
Illustrations : A. S. A., pl. 272, fig. 1-9. 
Hustedt, in Pascher, p. 301, fig. 519. 
Occurrence: Common in winter collections from the littoral region 
of the lake, also occasionally found in the plankton. It is not uncommon 
in fossil material. 
Navicula reinhardtii var. elliptica Héribaud 
Héribaud, J., Les Diatomées Fossiles d'Auvergne, p. 8. 1903• 
Illustration: Van Heurck, Synopsis, pl. 7, fig. 6. 
Occurrence: This entity is much less common than the nominate 
variety. It is found scattered in collections from the littoral region 
of the lake. It is rare in fossil material. 
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Navicula rhynchocephala Kutz. 
Kutzing, F. T., Bacill., p. 152, pi. 30, fig. 35- 1844. 
Illustration: Hustedt, in Pascher, p. 296, fig. 501. 
Occurrence: This species is rare in recent collections. It is 
most often found in collections of bottom material from Lazy Lagoon but 
is also found in this type of collection from other localities. It is 
very rare in fossil material. 
Navicula rotaena (Rabh.) Grun. 
Grunow, A., in Van Heurck, Synopsis des Diatomées de Belgique, 
p. 14, fig. 17-20. 1880,1881. 
Illustrations: A. S. A., pl. 400, fig. 62-65. 
Hustedt, in Rabenhorst, p. 200, fig. 1319a-d. 
Occurrence: This species is uncommon in recent collections. 
Scattered individuals are found in collections from aquatic plants in 
the littoral region of the lake, but it is rare to find more than a 
few individuals on a given slide. It is rare in fossil material. 
Navicula scabellum Hust. 
Hustedt, F., Int. Rev. Hydrobiol., 42(1/3):62, text fig. 112-117. 
1942. 
Illustration: Hustedt, in Rabenhorst, p. 275, fig. 1405. 
Occurrence: This species is very rare in recent collections. It 
has been found in a few collections from aquatic plants in shallow, 
sheltered areas, but is evidently not widely distributed in the lake. 
It has not been noted in fossil material. 
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Navicula scutelloides Vfai. Smith 
Smith, Wm., A Synopsis of the British Diatomaceae, Vol. 2, p. 91. 
1856. 
Illustrations: A .  S. A . ,  pi. 6, fig. 34, tafel 4o4, fig. 22-25» 
Hustedt, in Pascher, p. 311, fig. 557-
Occurrence: This species is normally epiphytic on aquatic phanerogams 
and filamentous algae. It is often one of the dominant diatoms in col­
lections from such material, along with Cocconeis placentula (Ehr.) Cleve 
and its varieties. It is not uncommon in plankton collections and appar­
ent "erstlingzellen" of this entity have been found in the fall plankton. 
It is common in the core material, especially in the upper levels. This 
species may furnish a rough indicator of the development of aquatic 
vegetation in -the lake. 
Navicula skabitschewskyi Kiselev 
Kiselev, I. A., (Original description not available) Cited in 
Zabelina, M. M., Opredelitel Presnovodnyek Vodorosley U. S. 
S. R., p. 279. 1951. 
Occurrence : This species has not been noted in recent collections 
from the lake. Occasional valves have been found in samples from the 
lower and middle portions of the core. 
Navicula strosei A. Cleve 
Cleve-Euler, A., Acta Forestalia Fennica, 22(4):63, pl. 1, fig. 19. 
1922. 
Illustrations : Cleve-Euler, A., Die Diatomeen von Schweden und 
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Finnland III., p. 122, fig. 743. 1953. 
Occurrence : This species is very common and widely distributed in 
recent collections. It is most common in collections made from plant 
debris in shallow water but is found in a wide variety of other types of 
habitats. It is not uncommon in fossil material. 
Navicula subbacillum Hust. 
Hustedt, F., Archiv f. Hydrobiol., Supp. 15:256, pi. 18, fig. 3-6. 
1937. 
Illustration: Hustedt, in Rabenhorst, p. 117, fig. 1251. 
Occurrence : This entity is uncommon in recent collections. It is 
found scattered in collections from rocks in 1-3 meters but has not been 
noted in collections from other habitats. It is very rare in fossil 
material. 
Navicula subhamulata Grun. 
Grunow, A., in Van Heurck, Synopsis des Diatomées de Belgique, 
p. 106, pl. 13, fig. 14. 1880-1881. 
Illustrations : Hustedt, in Pascher, p. 282, fig. 468a. 
Hustedt, in Rabenhorst, p. 126, fig. 1258a, b, c. 
Occurrence: This entity is uncommon in most recent collections 
from the lake but is regularly found in quantity in collections made from 
rocks in 2-6 meters of water. It is uncommon in fossil material. 
Navicula subhamulata var. variabilis var. nov. pl. 1, fig. 10. 
Distato var. nominate lateribus undulatis. Longitudo 13 - 30 u, 
latitude 4-6 u. Alii vultus quam in specimine typico. 
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Distinguished from the nominate variety in having undulate margins. 
13-30 u long, 4-6 u broad. Other features as in typical variety. 
The varietal name undulata cannot be used for this entity because 
its type is a misidentification of Navicula helensis Schulz (fide Hustedt, 
in Rabenhorst, 1962). 
The first specimens of this new variety I found were all in a larger 
size range, (20-30u long). I therefore suspected that these specimens 
/ 
were only extreme forms of the nominate variety. I later found undulate 
specimens that completely overlap, and exceed, the size range observed 
for the nominate variety. I have observed no transitional forms between 
the specimens with undulate sides and those with linear ones, so I believe 
the above to be a distinct variety. 
Type locality: Lake West Okoboji, Dickinson County, Iowa. Scrapings 
from rocks 2 meters below surface, Emerson's Bay. 
Holotype: In author's collection, #96. Collected by E. F. Stoermer, 
19 August, 1959. 
Distribution: Known only from Lake West Okoboji. 
Occurrence: Rare. Found only in a few collections from rocks at 
1-6 meters. 
Navicula submuralis Hust. 
Hustedt, F., Archiv f. Hydrobiol., 40(4):918, pi. 41, fig. 37» 
1945. 
Illustration: Hustedt, in Rabenhorst, p. 248, fig. 1373. 
Occurrence: This species is rare in both recent and fossil material. 
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Navicula subocculta Hust. 
Hustedt, F., in Pascher, Susswasser-Flora Mitteleuropas, Heft 10, 
p. 307. fig. 546. 1930. 
Illustration: Hustedt, in Rabenhorst, p. 131, fig. 1264. 
Occurrence: This species is uncommon in recent collections. It is 
found scattered in a number of different types of collections. It is 
generally rare in the core material, although several examples have been 
found at certain levels (534, 620). 
Navicula subrotundata Hust. 
Hustedt, F., Archiv f. Hydrobiol., 40:917, pi. 41, fig. 30-33• 
1945. 
Illustration: Hustedt, in Rabenhorst, p. 272, fig. I402a-m. 
Occurrence : This species is of rather sporadic occurrence in recent 
collections. It is found in fair quantity in some collections made from 
aquatic plants and similar littoral habitats, but entirely lacking in 
others. It is not uncommon in fossil material and has been found in a 
number of collections in the middle and upper portions of the core. 
Navicula subrotundata fo. lanceolata Hust. 
Hustedt, F., in Rabenhorst, Kryptogamen-Flora, Vol. 7, part 3, 
p. 273, fig. l402n-o. 1962. 
Occurrence: This entity is quite rare in recent collections. It 
is found in scattered collections, usually, but not always, with the 
nominate variety. It is rare in fossil material. 
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Navicula symmetrica Patr. 
Patrick, R., Bol. do Museu Nacional Brasil, (Bot.) N. S. 2:5, 
fig. 6. 1944. 
Occurrence : This entity has been found in fair quantity in winter 
collections from the area around the bridge between East and West lakes 
and in lesser numbers from other littoral habitats around the lake. It 
is most common in collections taken from sandy bottoms in shallow water. 
It is rare in fossil material. 
Navicula tackei Hust. 
Hustedt, F., Abh. Naturw. Ver. Bremen, 32(1):194, fig. 6, ?• 1942. 
Occurrence : This species is very rare in both recent and fossil 
collections. 
Navicula tantula Hust. 
Hustedt, F., in A. Schmidt's Atlas der Diatomaceenkunde, pi. 399, 
fig. 54-57. 1934. 
Illustration: Hustedt, in Rabenhorst, p. 250, fig. 1375-
Occurrence : This species is uncommon in recent collections. It 
is found in a number of different collections but usually in small 
quantity. It is rare in fossil material. 
Navicula texana Patr. 
Patrick, R., Proc. Acad. Nat. Sci. Phila., 111:98, pi. 8, fig. 5« 
1959. 
Occurrence : This species has been found in only one collection 
from the lower portion of the core. It has not been noted in recent 
collections. 
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Navicula toulaae var. spectabilis A. Cleve 
Cleve-Euler, A., Kongl. Sven. Vet.-Akad. Kandl., Ser. 4, 4(5):120, 
fig. 740g, h. 1953. 
Occurrence : As only one somewhat abnormal valve of this entity has 
been found in recent collections, it is somewhat doubtful that it is 
present in the modern flora. It is rare in fossil material and all of 
the examples noted have come from the lower portion of the core material. 
Navicula tripunctata (Mull.) Bory 
Bory, de St. Vincent., Encyclopédie Méthodique Histoire Naturelle, 
p. 563. 1824. 
Illustration: Patrick, R., Proc. Acad. Nat. Sci. Phila., 111:105, 
pl. 7, fig- 1. 1959. 
Occurrence : Common in recent collections from the littoral region 
of the lake. Rare in fossil material. 
Navicula tripunctata var. schizonemoides (V. H.) Patr. 
Patrick, R., Proc. Acad. Nat. Sci. Phila., 111:106, pi. 7» fig. 2. 
1959. 
Occurrence : This entity is less common than the nominate variety 
but is found in the same types of collections. 
Navicula tuscula (Ehr.) Kutzing 
Kutzing, F. T., Bacill., p. 96. 1844. 
Illustrations: Van Heurck, Synopsis, p. 95» pi. 10, fig. 14 
(type #111). 
Hustedt, in Pascher, p. 308, fig. 552. 
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Occurrence: This entity is very widely distributed in the recent 
flora of the lake. It is found in greater or lesser quantity in nearly 
all collections from the littoral and benthal regions of the lake and 
is also found occasionally in plankton collections. It is not uncommon 
in fossil material. 
Navicula tuscula fo. angulata Hust. 
Hustedt, F., Archiv f. Hydrobiol., 39:120, fig. 37. 1942. 
Illustration : Cleve-Euler, A., Die Diatomeen von Schweden und 
Finnland, p. 121, fig. 742c, d. 1951* 
Occurrence : This entity is much less common than the nominate 
variety and seems to be restricted to collections from bottom material. 
It is rare in fossil material and most specimens found have come from 
the lower levels of the core material. 
Navicula tuscula fo. obtusa Hust. 
Hustedt, F., Int. Rev. Hydrobiol., 10:242. 1922. 
Occurrence : This entity is very rare in recent collections. Most 
specimens noted have come from fossil material although it is quite rare 
even in these collections. 
Navicula tuscula fo. rostrata Hust. 
Hustedt, F., Abh. Naturw. Ver. Bremen, 20:287, pi. 3» fig. 22. 
1911. 
Occurrence: Like the nominate variety, this entity is found in a wide 
variety of collections. It is especially common in collections from sandy 
beaches taken just at the water line. It is not uncommon in fossil material. 
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Navicula untermohlii Hust. 
Hustedt, F., in A. Schmidt's Atlas der Diatomaceenkunde, pl. 4o4, 
fig. 31, 32. 1936. 
Illustration: Hustedt, in Rabenhorst, p. 272, fig. 1401. 
Occurrence : This species is uncommon in recent collections. The 
specimens noted usually come from collections made from filamentous 
algae or aquatic phanerogams. It is rare in fossil material. 
Navicula ventosa Hust. 
Hustedt, F., Abh. Naturw. Ver. Bremen, 34:275, fig. 21-25• 1957. 
Illustration: Hustedt, in Rabenhorst, p. 234, fig. 1357. 
Occurrence : This species is very rare in recent collections. It 
has not been noted in fossil material. 
Navicula viridula var. linearis Hust. 
Hustedt, F., Archiv f. Hydrobiol., Supp. 15:264, pi. 19, fig. 1, 2. 
1938. 
Occurrence : Very rare in both recent and fossil collections. 
Navicula vitabunda Hust. 
Hustedt, F., in Pascher, Susswasser-Flora Mitteleuropas, Heft 10, 
Bacillariophyta (Diatomeae), p. 302, fig. 523. 1930. 
Illustration: Hustedt, in Rabenhorst, p. 223, fig. 1341. 
Occurrence : Not uncommon in recent collections from shallow, 
sheltered areas, also found in lesser numbers in other types of col­
lections. It is rare in fossil material. 
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Navicula vulpina Kutz. 
Kutzing, F. T., Bacill., p. 92, pi. 3, fig. 43. 1844. 
Illustrations: Van Heurck, Synopsis, p. 83, pi. 7, fig. 18. 
Hustedt, in Pascher, p. 297, fig. 504. 
Occurrence : This species is uncommon in recent collections. 
Isolated individuals are found in collections from the littoral region 
of the lake and occasionally in plankton collections. It is rare in 
fossil material. 
Navicula wittrockii (Lagst.) A. Cleve-Euler 
Cleve-Euler, A., Soc. Sci. Fenn. Comm. Biol., 4(l4):86, fig. 145. 
1934. 
Illustrations: Van Heurck, Synopsis, pi. 13, fig. 11. 
Hustedt, in Rabenhorst, p. 124, fig. 1256. 
Occurrence : This entity is widely distributed in recent collections 
from the littoral region of the lake but never is found in large numbers. 
It is rare in fossil material. 
Navicula wittrockii var. cruciata Hust. in Rabenhorst 
Hustedt, F., in Rabenhorst, Kryptogamen-Flora, Vol. 7» part 3» 
p. 125. 1961. 
Occurrence : Very rare in both recent and fossil material. 
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Pinnularia Ehr. 
Pinnularia aequilateralis Ptr. and Freeze 
Patrick, R., and Freeze, L. R., Proc. Acad. Nat. Sci. Phila., 
112(6):228, pi. 3, fig. 3. I960. 
Occurrence: This entity has been found in only one recent col­
lection of bottom material from Lazy Lagoon. Only a few valves have 
been found in the core material. 
Pinnularia appendiculata (Agardh) Cleve 
Cleve, P. T., Kongl. Sven. Vet.-Akad. Handl., Ser. 2, 27(3):75. 
1895-
Illustrations: Van Heurck, Synopsis, p. 79, pi. 6, fig. 18-20. 
Hustedt, in Pascher, p. 317, fig. 570a. 
Occurrence : This entity is rare in recent collections and is 
very rare in fossil material. 
Pinnularia borealis Ehr. 
Ehrenberg, C. G., Abh. Akad. Wiss. Berlin, 1841:420, pi. 1(2), 
fig. 6; pi. 4(1), fig. 5. 1843. 
Illustrations: Van Heurck, Synopsis, pi. 6, fig. 3. 
Hustedt, in Pascher, p. 326, fig. 597. 
Occurrence: This entity is veiy rare in recent collections. It 
is somewhat more common in the core material, especially in the lower 
levels. 
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Pinnularia gentilis (Donk.) Cleve 
Cleve, P. T., Acta Soc. pro Fauna et Flora Fennica, 8(2):21. 1891. 
Illustration: Hustedt, in Pascher, p. 335, fig. 618. 
Occurrence: This species is not uncommon in recent collections 
made from bottom debris at depths of 2-10 meters. It is. also occasionally 
found in the spring plankton. It is very rare in fossil material. 
Pinnularia gibba Ehr. 
Ehrenberg, C. G., Abh. Akad. Wiss. Berlin, 1841:299, pi. 1(2), 
fig. 8. 1843. 
Illustrations: Boyer, C., Diatoms of Phila. and Vicinity, p. 109, 
pl. 30, fig. 5. 
Hustedt, in Pascher, p. 327, fig. 600. 
Occurrence : Very rare in both recent and fossil material. 
Pinnularia intermedia (Lagst.) Cleve 
Cleve, P. T., Kongl. Sven. Vet.-Akad. Handl., Ser. 2, 27(3):80. 
1895. 
Illustration: A. S. A., pi. 313, fig. 28. 
Occurrence: This entity is rare in recent collections from the 
littoral zone of the lake. It is very rare in fossil material. 
Pinnularia kneuckeri Hust. 
Hustedt, F., Hydrobiologica, 2(1):50, fig. 22-32. 19^9. 
Occurrence: Very rare in both recent and fossil collections. 
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Pinnularia manor (Kutz.) Cleve 
Cleve, P. T., Kongl. Sven. Vet.-Akad. Handl., Ser. 2, 2?(3):89. 
1895-
Illustrations : A. S. A., pi. 386, fig. 1. 
Hustedt, in Pascher, p. 331, fig. 6l4. 
Occurrence: Uncommon in recent collections from bottom debris at 
2-10 meters. It is found occasionally in the spring plankton. Very 
rare in fossil material. 
Pinnularia microstauron (Ehr.) Cleve 
Cleve, P. T., Acta pro Fauna et Flora Fennica, 8(2):28. 1891. 
Illustration: Hustedt, in Pascher, p. 320, fig. 582. 
Occurrence: Not uncommon in recent collections from the littoral 
zone of the lake. Rare in fossil material. 
Pinnularia microstauron var. brebissonii A. Mayer 
Mayer, A., Denkschr. Bot. Ges. Regensburg, 13(N.S. 7):33, pi. 4, 
fig. 31, 32. 1917. 
Illustration: Hustedt, in Pascher, p. 321, fig. 584. 
Occurrence: Not uncommon in recent collections from the littoral 
zone of the lake. Very rare in fossil material. 
Pinnularia stomatophora (Grun.) Cleve 
Cleve, P. T., Acta pro Fauna et Flora Fennica, 8(2):27. 1891. 
Illustrations: A. S. A., pi. 27, fig. 27-29. 
Hustedt, in Pascher, p. 327, fig. 605. 
Occurrence: Uncommon in recent collections. Very rare in fossil 
material. 
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Pinnularia viridis Ehr. 
Ehreriberg, C. G., Abh. Akad. Wiss. Berlin,1841:305, pl. 1(4), 
fig. 3. 1843. 
Illustration: Hustedt, in Pascher, p. 33^, fig. 6l?a. 
Occurrence : This species is not uncommon in recent collections 
from the littoral and benthic zones of the lake. It is rare in fossil 
material. 
Subfamily Amphiproroideae 
Amphiprora Ehr. 
Amphiprora ornata Bailey 
Bailey, J. W., Smithson. Cont. Know., 2:38, pi. 2, fig. 15» 23. 
1851-
Illustrations : Van Heurck, Synopsis, p. 121, pl. 22B, fig. 5-
Hustedt, in Pascher, p. 3^0, fig. 626. 
This species, the only member of the genus known to occur in Lake 
West Okoboji, is one of the most beautiful of the fresh-water diatoms. 
Most members of this genus are restricted to salt and brackish water 
but A. ornata Bailey is usually found in fresh water. 
Occurrence: Not uncommon in recent collections from bottom 
material, this species is also often found in plankton collections. 
It is relatively rare in fossil collections, although this may be due, 
in part at least, to the fine structure of the valves which tend to 
break up rather easily. 
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Tropidoneis Cleve 
Tropidoneis lepidoptera var. proboscidea Cleve 
Cleve, P. T., Kongl. Sven. Vet.-Akad. Harxil., Ser. 2, 26(2):25. 
1894. 
Most members of this genus are restricted to salt or brackish water. 
It is thus somewhat surprising to find this particular entity in fairly 
large quantity in strictly fresh-water environments. It is apparently 
rather common in this immediate area as it has been collected, by the 
author, from Clear Lake, Iowa, and from the Des Moines River. Cleve, 
(1894) in his discussion of this variety, indicates that it is found in 
less highly saline environments than the nominate variety. 
Occurrence : Not uncommon in recent plankton collections, also 
found in collections from plant debris on the bottom. Rare in fossil 
collections. 
Family Gomphonemaceae 
Subfamily Gomphonemoideae 
Gomphonema Agardh 
Gontphonema acuminatum Ehr. 
Ehrenberg, C. G., Abh. Akad. Wiss. Berlin, 1836:53» pi. 6, 
fig. 34. 1836. 
Illustration: A. S. A., pi. 239, fig. 1-4. 
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Occurrence: This entity is uncommon in collections from the littoral 
zone of the lake. It is rare in fossil material. 
Gomphonema acuminatum var. brebissonii (Kutz.) Grun. 
Grunow, A., in Van Heurck, Synopsis des Diatomées de Belgique, 
pl. 23, fig. 23-26. 1880-1881. 
Illustrations: Hustedt, in Pascher, p. 370, fig. 685. 
A. S. A., pl. 239, fig. 5, 6. 
Occurrence: This entity is rare in recent collections from the 
littoral zone of the lake. It is very rare in fossil material. 
Gomphonema acuminatum var. pusillum Grun. 
Grunow, A., in Van Heurck, Synopsis des Diatomées de Belgique, 
pl. 23, fig. 19. 1880-1881. 
Illustration: A. S. A., pl. 239, fig. 19-21. 
Occurrence: Rare in both recent and fossil collections. 
Gomphonema affine Kutz. 
Kutzing, F., Bacill., p. 86, pi. 30, fig. 54. 1844. 
Illustration: Van Heurck, Synopsis, pi. 24, fig. 8-10. 
Occurrence : This entity is rather uncommon in the recent flora 
of the lake. Most specimens have been found in collections of bottom 
material in shallow water. It is rare in fossil material. 
Gomphonema angustatum (Kutz.) Rabh. 
Rabenhorst, L., Flora Europaea Algarum, p. 283. 1864. 
Illustrations: Van Heurck, Synopsis, p. 126, pi. 24, fig. 49, 50. 
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Hustedt, in Pascher, p. 373, fig. 690. 
Occurrence : This entity is common and sometimes dominant in recent 
collections from the littoral zone of the lake. It is uncommon in fossil 
material. 
Gomphonema angustatum var. producta Grun. 
Grunow, A., in Van Heurck, Synopsis des Diatomées de Belgique, 
pl. 24, fig. 52-55- 1880-1881. 
Illustrations : Hustedt, in Pascher, p. 373, fig. 693. 
A. S. A., pl. 234, fig.34, 35, 36. 
Occurrence : Scattered individuals of this taxon are found in 
recent collections from the littoral region of the lake. It evidently 
has the same habitat requirements as the nominate variety, as it is 
usually found in collections containing that entity. It is very rare 
in fossil material. 
Gomphonema angustatum var. naviculoides Manguin 
Manguin, E., in Bourrelly, P., and Manguin, E., Algues d'Eau 
Douce de la Guadeloupe, (B)p. 93, pl. 8, fig. 162. 1952. 
Occurrence : Rare in both recent and fossil material. 
Gomphonema augur Ehr. 
Ehrenberg, C. G., Ber. Akad. Wiss. Berlin, 1840:211. 1840. 
Illustrations: Van Heurck, Synopsis, p. 124, pi. 23, fig. 29. 
Hustedt, in Pascher, p. 372, fig. 688. 
Occurrence: Rare in recent and fossil material. This entity was 
first found in fossil material but has since been found in recent col­
lections of bottom material from Lazy Lagoon and Little Miller's Bay. 
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Gomphonema constrictum Ehr. 
Ehrenberg, C. G., Abh. Akad. Wiss. Berlin, 1830:63. 1830. 
Illustrations: Kutzing, F. T., Bacill., p. 86, pl. k3(l), 
1, 2, 3, 4. 1844. 
Van Heurck, Synopsis, p. 123, pl. 23, fig. 6 
(type #205). 
Occurrence: This entity is uncommon in recent collections from 
the littoral and benthie regions of the lake. It never is found in 
large quantity in collections from Lake West Okoboji, although it has 
been found in a wide variety of collections. It is rare in fossil 
material. 
Gomphonema constrictum var. capitatum (Ehr.) Grun. 
Grunow, A., in Van Heurck, Synopsis des Diatomées de Belgique, 
pl. 23, fig. 7. 1880-1881. 
Illustration: Hustedt, in Pascher, p. 377, fig. 715» 
Occurrence: This entity is very rare in both recent and fossil 
material. It has been found in recent collections of bottom material 
from Lazy Lagoon and in core material taken from Little Miller's Bay. 
Gomphonema constrictum var. elongata Héribaud and Peragallo. 
Heribaud, J., Les Diatomées d'Auvergne, p. 53. 1893• 
Illustration: A. S. A., pi. 247, fig. 3. 
The specimens reported under this name may be "erstlingzelle" 
stages of Gomphonema constrictum Ehr. I have not been able to verify 
this supposition from the material I have at hand, so I will retain it 
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as a separate entity, with the above qualification. 
Occurrence: This entity is very rare in recent material. It has 
not been noted in fossil material. 
Gomphonema ellipticum Patr. 
Patrick, R., Bol. do Museu Nacional Brasil (Bot.), N. S. 2:2, 
fig. 2. 1944. 
Occurrence: This species is generally rare in recent collections, 
although it has been found in quantity in a few samples taken from rocks 
at about 2 meters depth. It is very rare in fossil material. 
Gomphonema gracile Ehr. 
Ehrenberg, C. G., Infusionsthierchen, p. 217, pi. 18, fig. 3» 
1838. 
Illustrations: Van Heurck, Synopsis, p. 125, pi. 24, fig. 12-14 
(type #212). 
Hustedt, in Pascher, p. 376, fig. 702. 
Occurrence : This entity is common in recent collections from the 
littoral region of the lake. It is found in especially large quantity 
in winter collections taken from aquatic phanerogams well out from 
shore. Large individuals of this species are often noted in the spring 
plankton. It is uncommon in fossil material. 
Gomphonema intricatum var. pumila Grun. 
Grunow, A., in Van Heurck, Synopsis des Diatomées de Belgique, 
pl. 24, fig. 35, 36 (type #31). 1880-1881. 
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Illustrations: A. S. A., pl. 234, fig. 56, 57. 
Hustedt, in Pascher, p. 375, fig. 699.. 
Occurrence : This entity is not uncommon in recent collections 
from the littoral zone of the lake. It is also found in some winter 
plankton collections in fairly large numbers. It is more common than 
most members of this genus in fossil material. 
Gomphonema martini Fricke 
Fricke, F., in A. Schmidt's Atlas der Diatomaceenkunde, pi. 238, 
fig. 22-25. 1902. 
Occurrence : This entity is very rare in recent collections. It 
has been found in material from Lazy Lagoon but has not been noted in 
collections from other areas. It has not been found in fossil material. 
Gomohonema mexicanum Grun. 
Grunow, A., in Van Heurck, Synopsis des Diatomees de Belgique, 
pl. 24, fig. 3(2). 1880-1881. 
Illustration: A. S. A., pi. 237, fig. 29-30. 
Occurrence : This entity is uncommon in recent collections from 
the littoral zone of the lake. It is rare in fossil material. 
Gomphonema olivaceum (Lyngb.) Kutz. 
Kutzing, F. T., Bacill., p. 85, pi. 7, fig. 13- 1844. 
Illustrations: A. S. A., pi. 233. fig. 10-15. 
Hustedt, in Pascher, p. 378, fig. 719. 
Occurrence: This entity is found in large quantity in winter 
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collections from the littoral zone of the lake. Almost pure stands are 
often found growing on rocks in shallow water from late fall to early 
spring. This entity is more common in fossil material than most members 
of the genus, especially in the lower levels of the core samples. 
Gomphonema olivaceum var. calcarea CI. 
Cleve, P. T., Ofversigt af Kongl. Vet.-Akad. Forhandl., 3:231, 
pi. 4, fig. 7, 8, 9. 1868. 
Illustrations : A. S. A., pi. 233, fig. 18, 19, 20, 21. 
Hustedt, in Pascher, p. 379, fig. 721. 
Occurrence : This entity is less common than the nominate variety, 
but is found in the same types of collections. 
Gomphonema olivaceoides Hust. 
Hustedt, F., Archiv f. Hydrobiol., 43(3/4) -.397, pi. 37,fig. 9-12. 
1950. 
Occurrence : This entity is very rare in recent collections. It has 
been found in collections from rocks in 1-2 meters of water near Ft. 
Dodge Point, but has not been noted from similar habitats in other parts 
of the lake. It has not been found in fossil material. 
Gomphonema parvulum Kutz. 
Kutzing, F. T., Species Algarum, p. 65. 1849. 
Illustrations: Van Heurck, Synopsis, p. 125, pl> 25, fig. 9. 
Hustedt, in Pascher, p. 372, fig. 713a. 
Occurrence: This entity is very common and widely distributed 
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in recent collections from the littoral zone of the lake. It is rare 
in fossil material. 
Gomphonema sphaerophorum Ehr. 
Ehrenberg, C. G., Verh. Akad. Wiss. Berlin, 1845:78. 1845. 
Illustrations : A. S. A., pi. 239, fig. 37-39. 
Hustedt, in Pascher, p. 372, fig. 695« 
Occurrence: This entity is rather rare in recent collections. It 
has been found in a number of collections from bottom material, but is 
usually present in very small numbers. It is rare in fossil material. 
Gomphonema subclavatum Grun. 
Grunow, A., Denk. Akad. Wiss. Wien, 48:46, pl. 1, fig. 13. 1884. 
Illustrations : Van Heurck, Synopsis, pi. 23, fig. 38 (type #210). 
A. S. A., pi. 240, fig. 31-33. 
Occurrence: Uncommon in recent collections. It is found scattered 
in recent collections from the littoral and benthic regions of the lake. 
It is rare in fossil material, but is found more regularly than some of 
the species that are more common in recent collections. 
Gomphonema subclavatum fo. gracilis (Hust.) Woodhead and Tweed 
Woodhead, N., and Tweed, R., Northwestern Naturalist, p. 267. 1953* 
Illustration: A. S. A., pi. 237, fig. 36. 
Occurrence : This entity is less common than the nominate variety 
in the flora of Lake West Okoboji. Scattered specimens are found in re­
cent collections from the littoral zone of the lake and in fossil material. 
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Gomphoneis Cleve 
Goinphoneis eriense (Grun.) comb, nov. pl. 1, fig. 1. 
Syn: Gomphonema eriense Grunow. A., in 0. Schneider, 
Naturwissenschaftliche Beitrâge zur Kenntniss der Kaukasuslânder, 
p. 109. 1878. 
Cleve, in his original description of the genus Gomphoneis (1894) 
mentions the feasibility of this combination, however, it apparently has 
not been made previously. 
This species somewhat resembles G. herculeanum (Ehr.) Cleve, but is 
easily distinguished from that entity by its smaller size, finer, more 
radiate striae, and the position of the longitudinal line. In G. eriense 
this structure is near the axial area of the valve whereas in G. 
herculeanum it is more marginal, never closer to the axial area than one-
half of the total length of the stria it crosses. 
Occurrence : Not uncommon in certain levels of core material. Very 
rare in recent material. 
Gomphoneis eriense var. apiculata var. nov. pl. 1, figs. 3. 4. 
Valvae clavatae "capitibus" polis acriter apiculatis. Maiora 
specimina latera undulata habent. Alii vultus quam in specimine typico. 
Valves clavate with sharply apiculate "head™ poles. The larger 
specimens sometimes have undulate margins. Other features as in nominate 
variety. 
Populations of this entity show a good deal of variation in the 
shape of the valves. In the smaller individuals the valves are broadly 
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and smoothly clavate whereas the larger individuals become more 
lanceolate and have somewhat undulate margins. These variations, how­
ever, blend subtly into one another, forming a complete reduction 
series. The specimens are of a valve in the lower size range (fig. 3) 
and one of the larger specimens observed (fig. 4). 
Type locality: Lake West Okoboji, Dickinson County, Iowa. From 
rocks on breakwater, southwest entrance to Beck's Canal. 
Holotype: In author's collection, #22. Collected by E. F. 
Stoermer, 1 July, 1959. 
Distribution: Known only from Lake West Okoboji. 
Occurrence: This entity is very common and often dominant in recent 
summer collections from Lake West Okoboji. It grows attached to rocks 
and pilings in the water, usually near the surface. Of less common oc­
currence in other habitats. Also occurs in fossil material, becoming 
more common in the near recent sediments. 
Gomphoneis eriense var. rostrata (M. Schmidt) comb. nov. pl. 1, fig. 2. 
Gomphonema eriense var. rostrata M. Schmidt, in A. Schmidt's Atlas 
der Diatomaceenkunde, pi. 216, fig. 15-18. 1899. 
May be distinguished from the nominate variety by its elongate, 
evenly narrowed head pole which gives the valve a more lanceolate outline 
in contrast to the definitely clavate form of the typical species. 
Occurrence: Uncommon in both recent and fossil collections. 
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Family Cymbellaceae 
Subfamily Cymbelloideae 
Amphora Ehr. 
Amphora montana Krasske 
Krasske, G., Hedwigia, 72(3):119, pl. 2, fig. 27. 1932. 
Occurrence: This entity has been noted in a few recent collections 
from aquatic plants in shallow, sheltered areas. A few examples have 
been found in the core from Little Miller's Bay but it has not been 
noted in other fossil material. 
Amphora ovalis Kutzing 
Kutzing, F. T., Synopsis Diatomacearum, Vol. 8, p. 93, fig. 5, 6. 
1834. 
Illustrations : Van Heurck, Synopsis, p. 59, pl. 1, fig. 1. 
Hustedt, in Pascher, p. 342, fig. 628. 
This taxon characteristically grows unattached and is most commonly 
found in quantity in collections from bottom material in relatively 
shallow water. Large individuals and auxospores of this entity are 
sometimes found in the spring plankton. 
Occurrence: Common in recent collections from the littoral zone, of 
the lake, especially in bottom detritus in shallow water. This entity 
is common in fossil material, being much better represented than most 
littoral species in core samples from the deepest portion of the lake. 
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Amphora ovalis var. libyca (Ehr.) Cleve 
Cleve, P. T., Kongl. Sven. Vet.-Akad. Handl., Ser. 2, 27(3):104. 
1895. 
Illustration: Hustedt, in Pascher, p. 342. 
Occurrence: This entity is found in the same habitats as the 
nominate variety but is less common, especially in fossil material. 
Amphora ovalis var. pedicuius (Kutz.) Van Heurck 
Van Heurck, H., Synopsis des Diatomées de Belgique, p. 59, pl. 1, 
fig. 6. 1880-1881. 
Illustration: Hustedt, in Pascher, p. 3*K3, fig. 629. 
This entity is much smaller than the nominate variety and usually 
grows attached to other algae. It very often is epiphytic on the larger 
species of diatoms (Surirella sp.. Nitzschia sp.) and on various species 
of filamentous green algae. 
Occurrence: Common in recent collections from periphyton commun­
ities and not uncommon in recent plankton collections. It is also 
common in fossil material. 
Amphora veneta Kutz. 
Kutzing, F. T., Bacill., p. 108, pi. 3, fig. 24. 1844. 
Illustrations: Van Heurck, Synopsis, p. 58, pl. 1, fig. 17 
(type #10). 
Hustedt, in Pascher, p. 345, fig. 631. 
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Occurrence: Common in recent collections from shallow sheltered 
areas. This entity, in contrast to A. ovalis and its varieties, is rare 
in fossil collections. 
.Amphora veneta var. angularis var. nov. pl. 1, fig. 14. 
Distato var. nominate valvae angustiores apicibus certe positis 
subcapitatis. Latus dorsualis valvae triundulatum. Specimen typicum 
longitudo 41 u, latitude 5 u striis traversatis 20 in 10 u in parte media 
valvae, plus tenues 20-28 in 10 u prope apices. 
Distinguished from the nominate variety in having narrower valves 
with definitely set off, subcapitate ends. The dorsal margin of the 
valve is triundulate. Typical specimen 4l u long, 5 u broad, with 
transverse striae 20 in 10 u in median portion of valve becoming finer, 
(26 - 28 in 10 u) near the ends. 
This entity is very distinct in appearance. The structure and 
punctation of the valve are the same as that of typical A. veneta 
Kutz., however, the shape is quite different. As this shape difference 
is maintained throughout its size range, I feel it represents a good 
variety of A. veneta Kutz. 
Type locality: Lake West Okoboji, Dickinson County, Iowa. Fossil 
material from core 1.5 meters below present surface of sediments, Little 
Miller's Bay. 
Holotype: In author's collection, #376. Collected by E. F. 
Stoermer, 2 August, 1961. 
Distribution: Known only from type locality. 
Occurrence : Only in one level of core from shallow weedy area. 
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Çymbella Agardh 
Cymbella acuta (A. Schmidt) Cleve 
Cleve, P. T., Kongl. Sven. Vet.-Akad. Handl., Ser. 2, 26(2):l64. 
1894. 
Illustration: A. S. A., pl. 83, fig. 75-78. (as Ç. americana 
var. acuta). 
Occurrence : This entity is rare in recent collections. It has 
not been noted in fossil material. 
Cymbella affinis Kutz. 
Kutzing, F. T., Bacill., p. 80, pi. 6, fig. 15. 1844. 
Illustrations: Van Heurck, Synopsis, p. 62, pi. 2, fig. 19 
(type #26). 
Hustedt, in Pascher, p. 362, fig. 671. 
Occurrence : This entity is common in recent collections from the 
littoral zone of the lake. It is rare in fossil material. 
Cymbella amphicephala Naegeli ex Kutz. 
Kutzing, F. T., Species Algarum, p. 890. 1849. 
Illustration: A. S. A., pi. 377, fig. 31-34. 
Occurrence: Rare in both recent and fossil material. 
Cymbella aspera (Ehr.) Heribaud 
Heribaud, J., Les Diatomées D'Auvergne, p. 69, pl. 3, fig. 10. 1893. 
Illustrations : Van Heurck, Synopsis, p. 63, pi. 2, fig. 8. 
Hustedt, in Pascher, p. 365, fig. 680. 
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Occurrence: This entity is rather rare in the recent flora of the 
lake. Specimens are found here and there in collections from the littoral 
and benthic zones of the lake. Occasionally large individuals are found 
in plankton collections. It is very rare in fossil material. 
Cymbella cistula (Hemp.) Kirch. 
Kirchner, 0., in F. Cohns Kryptogamen-flora Schlesiens, p. 189. 1879. 
Illustrations : Van Heurck, Synopsis, p. 64, pi. 2, fig. 12. 
Hustedt, in Pascher, p. 363, fig. 676a. 
Occurrence : This species is common and widely distributed in recent 
collections from the littoral zone of the lake. It is also sometimes 
found in plankton collections. It is rare in fossil material. 
Cymbella cuspidata Kutz. 
Kutzing, F. T., Bacill., p. 79, pi. 3, fig. 40. 1844. 
Illustrations: Hustedt, in Pascher, p. 357, fig. 650. 
Van Heurck, Synopsis, p. 61, pi. 2, fig. 3 
(type #16). 
Occurrence: This species is common and widely distributed in 
recent collections from the littoral and benthic zones of the lake. It 
is also common in many plankton collections. It is rare in fossil 
material. 
Cymbella hustedtii Krasske 
Krasske, George, Botanisches Archiv, 3(4):204, text fig. 11. 1923. 
Illustration: Hustedt, in Pascher, p. 363, fig. 674. 
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Occurrence: This species is most common in recent collections 
from rocky or sandy bottoms in 1-3 meters of water. It is also found 
in lesser quantity in collections from other habitats. It is rare in 
fossil material. 
Cymbella inaequalis (Ehr.) Ross 
Ross, R., New Phytologist, 51(3):38l. 1952. 
Illustrations: Van Heurck, Synopsis, p. 60, pi. 2, fig. 1, 2. 
(as Cymbella ehrenbergii). 
Hustedt, in Pascher, p. 356, fig. 656. 
Occurrence : This entity is collected in greatest quantity from 
bottom material in relatively deep water although it is not uncommon 
in plankton collections. It is somewhat more common than most members 
of the genus in fossil material. 
Cymbella lanceolata (Ehr.) Kirchner 
Kirchner, 0., in F. Cohns Kryptogamen-flora Schlesiens, p. 188. 
1879-
Illustrations: Van Heurck, Synopsis, p. 63, pi. 2, fig. 7» 
Hustedt, in Pascher, p. 364, fig. 679. 
The larger individuals of this species resemble C. aspera (Ehr.) 
Cleve but are distinguished from that entity by their somewhat finer 
punctae and striae, and the fact that the striae become strongly 
radiate at the ends of the valve whereas in Ç. aspera they remain 
slightly radiate for the length of the valve. 
Occurrence: This species is common in recent periphyton collections 
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in all parts of the lake. It is especially abundant in winter collections 
from aquatic phanerogams. It is rare in fossil material. 
Cymbella lata Grun. ex Cleve 
Cleve, P. T., Kongl. Sven. Vet.-Akad. Handl., Ser. 2, 26(2)1:165, 
pi. 4, fig. 27. 1894. 
Illustration: Hustedt, in Pascher, p. 355, fig. 649. 
Occurrence : This entity is widely distributed in the flora of the 
lake but seldom is found in large quantity. It is most common in col­
lections from shallow sandy bottoms, but is found in many other habitats 
in the littoral zone of the lake, and occasionally in the plankton. 
It is rare in fossil material. 
Cymbella mexicana (Ehr.) Cleve 
Cleve, P. T., Kongl. Sven. Vet.-Akad. Handl., Ser. 2, 26(2):177« 1894. 
Illustrations: A. S. A., pi. 10, fig. 32. 
A. 8. A., pi. 71, fig. 82. 
Occurrence : Common in recent collections from the littoral and 
benthic zones of the lake. Rare in fossil material. 
Cymbella microcephala Grun. 
Grunow, A., in Van Heurck, Synopsis des Diatomées de Belgique, 
p. 63, pl. 8, fig. 36-39. 1880-1881. 
Illustration: Hustedt, in Pascher, p. 351, fig. 637. 
Occurrence: This entity is common in recent collections from the 
littoral zone of the lake. Like most other members of the genus, it is 
rare in fossil material. 
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Cymbella minima spec, no v. pi. ±t fig. 9. 
Valvae asymmetricales, lateribus dorsalibus inflatis et plus 
linearibus, ventralibus tenaiter inflatis. Apices subrostratae, distata 
valva constricts subito, praesertim lateris ventralis prope apices. 
Longitude 8 - 17 u, latitude 4 - 5 u. Striae ventrales circiter 22 prope 
centrum, parum radiantes, tenuiter et plus parallelae prope apices. 
Striae dorsalis aliquantulum tenuiores 24 in 10 u in medio, 28 prope 
apices, semper radiantes. Striae tenuiter lineatae. Area axialis 
angusta, parum expansa in area centralis. Raphe fere central filiform 
dorsaliter flecta apicibus proximis et distantibus. Raphales fissurae 
terminales dorsaliter hamatae. 
Valves asymmetric with strongly inflated dorsal margins, and more 
linear, only slightly inflated ventral margins. Ends subrostrate, dif­
ferentiated from the valve body by a rather sudden constriction, expecially 
of the ventral margin, near the ends. 8-17 u long, 4-5 u broad. Ventral 
striae about 22 near center, slightly radiating, becoming finer and more 
parallel towards the ends. Dorsal striae somewhat finer, 24 in 10 u at 
center, becoming 28 near ends, radiate throughout. Striae finely lineate. 
Axial area narrow, only slightly expanded at central area. Raphe nearly 
central, filiform, bent dorsally at proximal and distal ends. Terminal 
raphe fissures hook dorsally. 
This species somewhat resembles Ç. delicatissima Hust. (1938) 
but differs from that entity in its broader, blunter shape and coarser 
striae. It differs from the small forms of Ç. thienemanni Hust. (1938) 
in having coarser striae and noticeably produced ends. 
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Type locality: Lake West Okoboji, Dickinson County, Iowa. On 
rocks at 1 meter depth, Pilsbury Point. 
Holotype: In author's collection, #376. Collected by E. F. 
Stoermer, 14 October, 1961. 
Distribution: Known only from Lake West Okoboji. 
Occurrence: Rare. So far only found in collections made from rocky 
areas at 1 meter and greater depths. 
Cymbella mulleri Hust. 
Hustedt, F., Archiv f. Hydrobiol., Supp. 15(3):425. 1938. 
Illustration: Hustedt, Albert Pare, p. 115, pi. 9, fig. 1-7. 
1949. 
The specimens of this taxon collected from Lake West Okoboji show 
the full range of variability illustrated by Hustedt (1949). The smaller 
specimens of this entity are quite similar to Ç. prostrata (Berkeley) 
Cleve and there is some difficulty in separating them when both taxa are 
present in a given collection, as is often the case. 
Occurrence: This entity is common in the flora and is sometimes the 
dominant diatom in spring collections of periphyton from dock pilings and 
similar habitats. It is uncommon in fossil material. 
Cymbella norvegica Grun. 
Grunow, A., in A. Schmidt's Atlas der Diatomaceenkunde, pi. 10, fig. 
41. 1875. 
Illustrations: Cleve, P. T., Kongl. Sven. Vet.-Akad. Handl., Ser. 2, 
26(2):169, p. 169. 
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Hustedt, in Pascher, p. 359, fig. 364. 
Occurrence : This entity is found in greatest quantity in recent 
collections from rocks at 1-3 meters. It is rare in fossil material. 
Cymbella obtusiuscula Kutz. 
Kutzing, F. T., Bacill., p. 79, pi. 3, fig. 68. 1844. 
Illustration: Hustedt, in Pascher, p. 352, fig. 640. 
Occurrence : Rare in both recent and fossil collections. 
Cymbella parvula Krasske 
Krasske, G., Zeitschrift ftir Geschiebeforschung, 9(2):92, pi. 2, 
fig. 3. 1933. 
Syn: Cymbella thumensis (A. Mayer) Hust., Archiv f. Hydrobiol., 
40(4):938, pi. 42, fig. 60-62. 1945. 
Amphora coffaeiformis var. thumensis A. Mayer, Krypto.-
Forsch., 1(4):208, pi. 9, fig. 68-69. 1919. 
According to the International Code of Botanical Nomenclature 
(Sect. 3, Art. 11) the specific epithet parvula must be retained for 
this taxon as it is the earliest valid name in its rank. 
Occurrence : This species has been found in only two localities 
in recent collections. It has not been noted in fossil material. 
Cymbella prostrata (Berk.) Cleve 
Cleve, P. T., Kongl. Vet.-Akad. Handl., Ser. 2, 26(2):l67. 1894. 
Illustration: Hustedt, in Pascher, p. 357, fig. 659. 
Occurrence : Common in recent collections of periphyton. This 
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species is often the dominant organism in spring collections from dock 
pilings and similar habitats. It is rare in fossil material. 
Cymbella ruttneri Hust. 
Hustedt, F., Archiv f. Hydrobiol., Supp. 14(1):164, pi. 5, fig. 33. 
1935. 
Illustration: A. S. A., pi. 373, fig. 39-44. 
Occurrence : This entity is generally rare in recent collections, 
although it is often found in quantity in collections from rocks at 1-3 
meters. It is rare in fossil material. 
Cymbella sinuata Greg. 
Gregory, W., Q. J. M. S., 4:4, pl. 1, fig. 17. I856. 
Illustrations : A. S. A., pl. 294, fig. 44-51. 
Hustedt, in Pascher, p. 361, fig. 668a, b. 
Occurrence : Uncommon in recent collections of bottom material. 
Rare in fossil material. 
Cymbella triangulatum (Ehr.) Cleve 
Cleve, P. T., Kongl. Sven. Vet.-Akad. Handl., Ser. 2, 26(2):l68. 
1894. 
Illustration: A. S. A., pi. 10, fig. 5^: pi. 71, fig. 10. 
Occurrence: This species is common and widely distributed in recent 
collections from the littoral zone of the lake. It is also sometimes 
found in plankton collections. Almost pure stands have been found in 
collections from beach sand near the waterline. It is rare in fossil 
material. 
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Cymbella tumida (Bréb.) V. H. 
Van Heurck, H., Synopsis des Diatomées de Belgique, p. 64, pl. 2, 
fig. 10. 1880-1881. 
Illustrations : Hustedt, in Pascher, p. 366, fig. 677-
Hustedt, in A. S. A., pl. 376, fig. 4, 5, 6, 7» 
Occurrence : This species is common in recent collections from the 
littoral zone of the lake. It is found in greatest abundance in spring 
collections. It is rare in fossil material. 
Cymbella turgida var. psuedogracilis Choln. 
Cholnoky, B., Portug. Acta Biol. (B), 6(2):112, pi. 2, fig. 49-50. 
1958. 
Occurrence : This species is very rare in both recent and fossil 
collections. 
Cymbella ventricosa Agardh 
Agardh, C., Conspectus criticus Diatomacearum, p. 9. 1830. 
Illustrations: A. S. A., pi. 9, fig. 32. 
Hustedt, in Pascher, p. 359, fig. 661. 
Occurrence: This species is common in recent collections from the 
littoral zone of the lake. It is sometimes one of the major dominants 
in periphyton collections. It is rare in fossil material. 
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Family Epithemiaceae 
Subfamily Epithemioideae 
Epithemia Breb. 
Epithemia intermedia Fricke 
Fricke, F., in A. Schmidt's Atlas der Diatomaceenkunde, pi. 249, 
fig. 14-18. 1904. 
Illustration: Hustedt, in Pascher, p. 387, fig. 732. 
This species is quite distinctive, being characterized by its 
relatively short, blunt valves and the ventral position of the canal 
raphe. Like most other members of this genus it usually grows epiphytic 
on aquatic phanerogams. 
Occurrence : Usually occurs as scattered individuals in collections 
from shallow weedy areas. It is quite rare in fossil collections. 
Epithemia sorex Kutz. 
Kutzing, F. T., Bacill., pi. 5, fig. 12(5)a-c. 1844. 
Illustrations: A. S. A., pi. 252, fig. 22-28. 
Hustedt, in Pascher, p. 388, fig. 736. 
The larger individuals of this species somewhat resemble E. zebra 
var. porcellus (Kutz.) Grun. in shape but are easily distinguished from 
that entity by the very high arch in the canal raphe. (In E. sorex 
Kutz. this structure extends nearly to the dorsal margin.) 
Occurrence : This species is common in recent collections from 
shallow weedy areas and is often found in the plankton, especially 
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during the fall and winter months. It is found as scattered individuals 
in fossil collections. 
Epithemia turgida (Ehr.) Kutz. 
Kutzing, F. T., Bacill., p. 34, pi. 5, fig. 14. 1844. 
Illustrations : Van Heurck, Synopsis, p. 138, pi. 31, fig. 1, 2 
(type #251). 
Hustedt, in Pascher, p. 38?, fig. 733. 
Occurrence: Rather common in recent collections from weedy areas 
and plankton. Also found as scattered individuals in fossil material. 
Epithemia zebra var. porcellus (Kutz.) Grun. 
Grunow, A., Verh. Zool.-Bot. Gesell. Wien, 2:328, pi. 6, fig. 3, 4. 
1862. 
Illustrations: A. S. A., pi. 252, fig. 15-21. 
Hustedt, in Pascher, p. 385, fig. 731* 
This entity is distinguished from the nominate variety by its dis­
tinctly capitate ends. It somewhat resembles E. sorex Kutz. in shape 
but, as pointed out in the discussion of that entity, the two are easily 
separated by the different positions of their canal raphes. 
Occurrence: This variety occurs as scattered individuals in recent 
littoral and plankton collections. It is also found in fossil material, 
although it is more rare in these collections. In all instances it 
appears to be somewhat more common in Lake West Okoboji than E. zebra var. 
saxonica (Kutz.) Grun. 
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Epithemia zebra var. saxonica (Kutz.) Grun. 
Grunow, A., Verh. Zool.-Bot. Ces. Wien, 12:329, pl. 6, fig. 6. 1862. 
Occurrence: Rare in both recent and fossil collections. 
Subfamily Rhopalodioideae 
Rhopalodia 0. Millier 
Rhopalodia gibba 0. MUller 
Millier, 0., Eng. Bot. Jahrb., 22:65, pl. 1, fig. 15-17. 1895. 
Illustration: Hustedt, in Pascher, p. 390, fig. 740. 
Occurrence : This species is common in recent collections from 
aquatic phanerogams. It is rare in the lower levels of the core but is 
increasingly common in the more recent sediments. 
Rhopalodia gibba var. ventricosa (Ehr.) Grun. 
Grunow, A., in Van Heurck, Treatise on the Diatomaceae, p. 298. 
1896. 
Illustration: Hustedt, in Pascher, p. 391, fig. 7^1. 
Occurrence : This entity is uncommon in both recent and fossil 
collections. 
Rhopalodia gibberula (Ehr.) 0. MUller 
Miâller, 0., Eng. Bot. Jahrb., 22:58. 1895. 
Illustration: Hustedt, in Pascher, p. 391, fig. 742. 
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Occurrence: This species is very rare in recent collections. It 
is extremely rare in the core material. Only a few valves have been 
found in the upper portion of the core. 
Family Nitzschiaceae 
Subfamily Nitzschioideae 
Hantzschia Grun. 
Hantzschia amphioxys (Ehr.) Grun. 
Grunow, A., in Cleve and Grunow, Kongl. Sven. Vet.-Akad. Handl., 
Ser. 2, 1?(2):103. 1880. 
Illustrations : Van Heurck, Synopsis, p. 168, pi. 56, fig. 1,2. 
Hustedt, in Pascher, p. 394, fig. 74?. 
This species and its varieties occur in a great variety of habitats. 
It is very common in collections from soil and seepage areas. It also 
occurs in greater or lesser numbers in streams and lakes. 
Occurrence : Occurs commonly, but never in great numbers in recent 
collections from the littoral zone of the lake. It is relatively rare 
in fossil material. 
Hantzschia amphioxys var. major Grun. 
Grunow, A., in Van Heurck, Synopsis des Diatomées de Belgique, 
p. 169, pl. 56, fig. 3» 11. 
Illustrations: Hustedt, in Pascher, p. 394, fig. 7^9• 
A. S. A., pl. 329, fig. 5-
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Occurrence: Rare in recent collections. Most examples are found 
in collections of bottom material, although it occasionally is found 
in plankton collections. Very rare in fossil material. 
Hantzschia amphioxys var. capitata (0. Muller) Hust. 
Hustedt, F., in A. Schmidt's Atlas der Diatomaceenkunde, pi. 329, 
fig. 13. 1922. 
Illustration: Hustedt, in Pascher, p. 394, fig. 748. 
Occurrence: This entity is found in about the same quantity as 
the nominate variety in the flora of Lake West Okoboji. It occupies 
the same range of habitats. 
Hantzschia amphioxys var. vivax Grun. 
Grunow, A., in Cleve and Grunow, Kongl. Sven. Vet.-Akad. Handl., 
Ser. 2, 17(2):103. 1880. 
Illustrations : Hustedt, in Pascher, p. 394, fig. 750. 
Van Heurck, Synopsis, p. 169, pi. 56, fig. 5» 6. 
Occurrence: Rare in recent collections, most examples of this 
entity are found in the plankton. It is very rare in fossil material. 
Nitzschia Hassall 
Nitzschia acicularis (Kutz.) Wm. Smith 
Smith, Wm., A Synopsis of the British Diatomaceae, Vol. I, p. 43, 
pi. 15, fig. 122. 1853-
Illustrations: A. S. A., pi. 335. fig. 15-17. 
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Hustedt, in Pascher, p. 423, fig. 821. 
Occurrence: This species is generally uncommon in recent collections, 
although it is sometimes found in great abundance in surface scums col­
lected in shallow, sheltered areas. It is rare in fossil material. 
Nitzschia admissa Hust. 
Hustedt, F., Abh. Naturw. Ver. Bremen, 34(3)=346, text fig. 68-75* 
1957. 
Occurrence: This species has been found in relatively few recent 
collections, but when found, was usually present in large quantity. It 
is most common in collections from shallow littoral areas, especially 
those made from dense mats of filamentous green algae. It is rare in 
fossil material. 
Nitzschia amphibia Grun. 
Grunow, A., Verh. Zool.-Bot. Ges. Wien, 12:574, pi. 12, fig. 23a-e. 
1862. 
Illustrations: A. S. A., pi. 348, fig. 34-47. 
Hustedt, in Pascher, p. 4l4, fig. 793. 
Occurrence : Very common and sometimes dominant in a wide range of 
collections from the littoral and benthic regions of the lake. It is 
also occasionally found in plankton collections. Not uncommon in fossil 
material. 
Nitzschia amphibia var. fossilis Grun. 
Grunow, A., in Cleve and Grunow, Kongl. Sven. Vet.-Akad. Handl., 
Ser. 2, 17(2);98. 1880. 
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Illustration: Van Heurck, Synopsis, pl. 68, fig. 24. 
Occurrence : This entity is much more rare in recent collections 
than the nominate variety. It is found in the same types of collections 
as the typical form, but is relatively more common in plankton collec­
tions. It is rare in fossil material. 
Nitzschia amphioxoides Hust. 
Hustedt, F., Institut des Parcs Nationaux du Congo Belge, Explora­
tion du Parc National Albert. Mission H. Damas (1935-1936) 
Fascicule 8, p. 140, pl. 13, fig. 65-72. 1949. 
Occurrence : Uncommon in recent collections from the littoral region 
of the lake. Very rare in fossil material. 
Nitzschia apiculata (Greg.) Grun. 
Grunow, A., in Cleve and Grunow, Kongl. Sven. Vet.-Akad. Handl., 
Ser. 2, 27(2):73. 1880. 
Illustrations : Van Heurck, Synopsis, p. 173, pi. 58, fig. 26, 27. 
Hustedt, in Pascher, p. 401, fig. 765. 
Occurrence: This entity is not uncommon in recent collections. 
It is usually found in collections made in the cooler months from debris 
on sandy bottoms. It is rare in fossil material. 
Nitzschia angustata (Wm. Smith) Grun. 
Grunow, A., in Cleve and Grunow, Kongl. Sven. Vet.-Akad. Handl., 
Ser. 2, 17(2):70. 1880. 
Illustrations : A. S. A., pi. 331, fig. 40-43. 
Hustedt, in Pascher, p. 402, fig. 767. 
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Occurrence: Not uncommon in recent collections from the littoral 
region of the lake. It is also found in plankton collections. It is 
rare in fossil material. 
Nitzschia bacata Hust. 
Hustedt, F., Archiv f. Hydrobiol., Supp. 15(3):485, pi. 141, fig. 
30-33. 1938. 
Illustration: Hustedt, Albert Pare, p. 149, pi. 13, fig. 7-16. 
Occurrence: Uncommon in recent collections. Very rare in fossil 
material. 
Nitzschia capitellata Hust. 
Hustedt, F., in A. Schmidt's Atlas der Diatomaceenkunde, pi. 348, 
fig. 57, 58. 1922. 
Illustration: Hustedt, in Pascher, p. 4l4, fig. 792. 
Occurrence: This entity is uncommon in recent collections. It is 
found here and there in collections from the littoral region of the lake, 
but is most common in collections from sandy bottoms in shallow areas. 
It is rare in fossil material. 
Nitzschia communis Rabh. 
Rabenhorst, L., Alg. Sachs, resp. Mittleuropus Exsicc. No. 949. 
I860. 
Illustrations: Van Heurck, Synopsis, p. 184, pi. 69, fig. 32. 
Hustedt, in Pascher, p. 417, fig. 798. 
Occurrence: This species is not widely distributed in the recent 
flora of Lake West Okoboji, but is found in great abundance in a few 
148 
collections made from plant debris. It is also occasionally found in 
plankton collections. It is rare in fossil material. 
Nitzschia confinis Hust. 
Hustedt, F., Institut des Parcs Nationaux du Congo Belge, 
Exploration du Parc National Albert, Mission H. Damas 
(1935-1936). Fascicule 8, p. 145, pl. 11, fig. 49-54-; 
pl. 13, fig. 84-90. 1949. 
Hustedt (1949), in his discussion of this species states that it is 
often found in large quantities in plankton samples from deep water. 
Most of the plankton material reported in the present study was collected 
from surface tows so that it is not known if the same distribution exists 
in Lake West Okoboji. Such a recent distribution pattern would tend to 
explain why this entity is found more commonly in core material than in 
recent collections (see below). 
Occurrence: This entity is uncommon in recent collections. It 
has been found in summer plankton collections. It is rare in the lower 
levels of the core material, but becomes fairly common in material from 
the upper levels. 
Nitzschia dissipata (Kutz.) Grun. 
Grunow, A.; in Cleve and Grunow, Kongl. Sven. Vet.-Akad. Handl., 
Ser. 2, 17(2):90. 1880. 
Illustrations: Van Heurck, Synopsis, p. 178, pi. 63, fig. 1. 
Hustedt, in Pascher, p. 412, fig. 789. 
Occurrence: Very common and widely distributed in the recent flora. 
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It is found, in greater or lesser quantity, in nearly all collections 
made from the littoral zone of the lake. It is also commonly found in 
plankton collections. This entity is one of the more common members of 
the genus in fossil collections. 
Nitzschia dissipata var. media (Hantz.) Grun. 
Grunow, A., in Van Heurck, Synopsis des Diatomées de Belgique, 
p. 178, pl. 63, fig. 2. 3. 1880-1881. 
Occurrence: This entity is less common than the typical variety, 
but is found in the same range of collections. 
Nitzschia elegans Hust. 
Hustedt, F., Ergebnisse der Deutschen Limnologischen Venezuela-
Expedition, 1952, 1:127, fig. 71-73. 1956. 
Occurrence: This species is very rare in the recent flora of the 
lake. It has not been noted in fossil material. 
Nitzschia filiformis (Wm. Smith) Schutt 
Schutt, F., in Engler and Prantl, Die Naturichen Pflanzenfamilien, 
Part I (lb), p. 144, fig. 26la-c. 1900. 
Illustrations: Van Heurck, Treatise, p. 406, pi. 33, fig. 882. 
Hustedt, in Pascher, p. 422, fig. 818. 
Occurrence: This entity has been found in relatively few collections, 
but when found, it is usually present in large numbers. It is most com­
mon in collections from the area near the bridge between East and West 
lakes but has been found in other areas. It is very rare in fossil 
material. 
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Nitzschia fonticola Grun. in Van Heurck 
Grunow, A., in Van Heurck, Synopsis des Diatomées de Belgique, 
pl. 69, fig. 15-20. 1880-1881. 
Illustrations : A. S. A., pl. 348, fig. 60-72. 
Hustedt, in Pascher, p. 415, fig. 800. 
Occurrence: Common and widely distributed in the recent flora of 
the lake. Uncommon in fossil material. 
Nitzschia fonticola var. pelagica Hust. 
Hustedt, F., in A. Schmidt's Atlas der Diatomaceenkunde, pi. 349» 
fig. 15, 16. 1924. 
Illustration: Hustedt, in Pascher, p. 415. 
Occurrence: This entity is usually found in plankton collections 
containing large numbers of blue-green algae. It is especially common 
during the fall waning period of the usual summer bloom. When fresh 
preparations of material from such a bloom are examined, it is found 
that" the cells of this taxon are often associated with colonies of 
Anacystis cyanea Drouet and Dailey. This entity is common in fossil 
material. It occurs sporadically in the lower levels of the core 
material but becomes more common in the upper portion. 
Nitzschia fonticoloides Sovereign 
Sovereign, H. E., Trans. Amer. Micro. Soc., 77(2):130, pi. 4, 
fig. 58-62. 1958. 
Occurrence: This entity is rare in both recent and fossil 
collections. 
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Nitzschia frustulum var. perpusilla (Rabh.) Grun. in Van Heurck 
Grunow, A., in Van Heurck, Synopsis des Diatomées de Belgique, 
pl. 69, fig. 8. 1880-1881. 
Illustrations: Van Heurck, Treatise, p. 403, pl. 17, fig. 566. 
Hustedt, in Pascher, p. 415. 
Occurrence: This taxon is not uncommon in the recent flora of the 
lake, but is seldom found in large quantities. It is uncommon in fossil 
material. 
Nitzschia hungarica Grun. 
Grunow, A., Verh. Zool.-Bot. Ges. Wien, 12:568, pi. 12, fig. 31a, b. 
1862. 
Illustrations: A. S. A., pi. 331, fig. 9-13• 
Hustedt, in Pascher, p. 401, fig. 766. 
Occurrence : This species is uncommon in recent collections. It 
is usually found in bottom debris but occasionally is found in plankton 
collections. It is rare in fossil material. 
Nitzschia intermedia Hantz. in Cleve and Grunow 
Cleve and Grunow, Kongl. Sven. Vet.-Akad. Handl., Ser. 2, 17(2):95« 
1880. 
Illustration: Hustedt, Archiv f. Hydrobiol., Supp. 15, p. 447, 
pi. 41, fig. 4-7. 1938. 
Occurrence : This entity is widely distributed in recent collections 
but seldom occurs in abundance. It is rare in fossil material. 
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Nitzschia invisitata Hust. 
Hustedt, F., Int. Rev. Hydrobiol., 42(1/3):1]4, text fig. 297-300. 
1942. 
Occurrence : This species is generally quite rare in recent col­
lections but is found in abundance in a few collections made from plant 
debris in shallow, warm water. It is very rare in fossil material. 
Nitzschia lauenburgiana Hust. 
Hustedt, F., Archiv f. Hydrobiol., 43(3/4):402, fig. 6, 7, 9-11. 
1950. 
Occurrence: This species is rare in recent collections. It has 
been noted in only a few collections from bottom sand in shallow water. 
It has not been found in fossil material. 
Nitzschia linearis var. tenuis Grun. 
Grunow, A., in Van Heurck, Synopsis des Diatomées de Belgique, 
p. 181, pl. 67, fig. 16 (type #406). 1880-1881. 
Illustration: Hustedt, in Pascher, p. 410. 
Occurrence: This taxon is common in winter collections from the 
littoral region of the lake. It is found in greatest quantity in col­
lections from sandy bottom material but occurs in other littoral 
habitats, and sporadically in plankton collections. It is uncommon in 
fossil material. 
Nitzschia luzonensis Hust. 
Hustedt, F., Int. Rev. Hydrobiol., 42(1):137, fig. 331-336. 1942. 
This taxon was originally described from the tropics by Hustedt 
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(1942) from plankton collections. Its distribution in the flora of Lake 
West Okoboji (see below) suggests that it is found in quantity only in 
warm water. 
Occurrence: This entity is very rare in recent collections from the 
main body of the lake. It has been found in large quantities in summer 
collections from Garlock Slough. It has not been noted in fossil material. 
Nitzschia palea (Kutz.) Wm. Smith 
Smith, Wm., A Synopsis of the British Diatomaceae, Vol. II, 2:89. 
1856. 
Illustrations: A. S. A., pi. 349, fig. 1-10. 
Hustedt, in Pascher, p. 416, fig. 801. 
Occurrence: Common and widely distributed in the recent collections 
from the littoral region of the lake. Uncommon in fossil material. 
Nitzschia pseudoatomus spec. nov. pl. 1, fig. ?. 
Valvae lanceolatae, apicibus acriter acutis, saepe capitatis. 
Longitude 14 - 21 u, latitude 3 - 4 u. Striae plus crassae 16 - 18 in 
10 u tenuiter punctae. Carina minima, non bene separata reliquo valvae. 
Carinae punctae parvae, teretae 16 - 18 in 10 u per aequum spatium. 
Valves lanceolate with sharply pointed, often somewhat capitate, ends. 
14 - 21 u long, 3 - 4 u broad. Striae quite coarse, 16 - 18 in 10 u, 
finely punctate. Keel very small, not well separated from rest of valve. 
Keel punctae small, round, 16 - 18 in 10 u, equally spaced throughout. 
This species resembles Nitzschia atomus Hustedt, (Brendemuhl 1948) 
but differs from that entity in the number of keel punctae. It is also 
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near Nitzschia chasei Cholnoky (1954) but differs in shape and character 
of the striae. 
Type locality: Lake West Okoboji, Dickinson County, Iowa. From 
rock at 2 meters depth, Emerson Bay. 
Holotype: In author's collection, #96. Collected by E. F. 
Stoermer, 19 August, 1959. 
Distribution: Known only from Lake West Okoboji. 
Occurrence: Rare in samples from rock at 0.5 meters and greater 
depths. 
Nitzschia rautenbachiae Choln. 
Cholnoky, B. J., Bsterr. Bot. Zeit., 104(1/2):?6, pi. 5, fig. 228-232. 
1957-
Occurrence: Very rare in both recent and fossil collections. 
Nitzschia recta Hantz. in Rabh. 
Hantzsch, C., in Rabenhorst, Alg. resp. Mittleuropas Exsicc. No. 
1283. I860. 
Illustrations: A. S. A., pi. 334, fig. 19-21. 
Hustedt, in Pascher, p. 4ll, fig. 785. 
Occurrence : Uncommon in recent collections. Scattered individuals 
of this taxon are found in collections from the littoral and benthic 
zones of the lake. It is very rare in fossil material. 
Nitzschia recta var. robusta Hust. 
Hustedt, F., Archiv f. Hydrobiol., 43(3/4):403, pi. 4l, fig. 2, 3» 
1950. 
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Occurrence : This entity is very rare. It has been found in only 
a few collections from shallow, sheltered areas such as Lazy Lagoon and 
Beck's Canal. It has not been noted in fossil material. 
Nitzschia romana Grun. 
Grunow, A., in Van Heurck, Synopsis des Diatomées de Belgique, 
pl. 69, fig. 12, 13. 1880,1881. 
Illustration: Hustedt, in Pascher, p. 4l$, fig. 799. 
Occurrence: This species is common in collections from the 
littoral region of the lake and is often found in plankton collections. 
It is uncommon in fossil material. 
Nitzschia rostellata Hust. 
Hustedt, F., Ergebnisse der Deutschen Limnologischen Venezuela-
Expedition 1952, 1:127, fig. 69-70. 1956. 
Illustration: A. 5. A., pi. 348, fig. 9. 
Occurrence: This entity is rare in both recent and fossil col­
lections. 
Nitzschia sibirica Skv. 
Skvortzow, B. W., Phil. Jour. Sci., 65(4):420, pl. 1, fig. 6, 7. 
1938. 
Occurrence: This entity is found in scattered recent collections 
of plant debris. It is never found in large quantity. It is very rare 
in fossil material. 
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Nitzschia sigma (Kutz.) T.Vm. Smith 
Smith, Wm., A Synopsis of the British Diatomaceae, Toi. I, p. 39, 
pi. 13, fig. 108. 1853. 
Illustrations : A. S. A., pi. 336, fig. 6. 
Hustedt, in Pascher, p. 420, fig. 813. 
Occurrence : This entity is found in greatest quantity in bottom 
collections from Lazy Lagoon. Scattered individuals have been found 
in similar habitats from other parts of the lake and in plankton col­
lections. It is rare in fossil material. 
Nitzschia sigmoidea (Nitzsch) Wm. Smith 
Smith, Win., A Synopsis of the British Diatomaceae, Vol. I, p. 38, 
pi. 13, fig. 104. 1853-
Illustrations: A. S. A., pi. 332, fig. 1-4. 
Hustedt, in Pascher, p. 419, fig. 810. 
Occurrence : This large and very characteristic Nitzschia is most 
often found in recent collections of plankton but also occurs in fair 
numbers in collections of bottom material in relatively deep water. It 
is regularly found in fossil material. 
Nitzschia sinuata var. tabellaria Grun. 
Grunow, A., in Van Heurck, Synopsis des Diatomées de Belgique, 
p. 176, pl. 60, fig. 12, 13. 1880-1881. 
Illustrations: A. S. A., pl. 331, fig. 28-30. 
Hustedt, in Pascher, p. 409, fig. 782. 
Occurrence : Scattered individuals of this taxon are found in 
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nearly all collections made from rocks at 2-10 meters depth. It is very 
rare in recent collections from other habitats. Only a few valves of 
this entity have been noted in fossil material. 
Nitzschia spiculoides Hust. 
Hustedt, F., Institut des Parcs Nationaux du Congo Belge, Explor­
ation du Parc National Albert, Mission H. Damas (1935-1936) 
fascicule 8, p. 151, pl. 13, fig. 5» 6. 1949. 
Occurrence: This entity is very rare in recent collections. It, 
however, is not uncommon in some levels of the upper portion of the core 
material. 
Nitzschia subamphioxoides Hust. 
Hustedt, F., Sitzber. Ôsterr. Akad. Miss., Naturw. KL., 168(4/5):433. 
fig. 21. 1959. 
Occurrence: This species has been found in only two collections of 
bottom material; one from an area near the bridge between East and West 
lakes, and the other from Lazy Lagoon. It has not been noted from recent 
collections in other parts of the lake or from fossil material. 
Nitzschia tarda Hust. 
Hustedt, F., Institut des Parcs Nationaux du Congo Belge, Exploration 
du Parc National Albert, Mission H. Damas (1935-1936) 
Fascicule 8, p. 138, pl. 12, fig. 24-26. 1949. 
Occurrence: Not uncommon in recent collections from the littoral 
region of the lake. Rare in fossil material. 
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Nitzschia thermalis var. minor Hilse 
Hilse, L., Ber. Schl. Ces. Vatl. Cuit., p. 6?. i860. 
Illustrations : A. S. A., pl. 346, fig. - 9-11. 
Hustedt, in Pascher, p. 403, fig. 772. 
Occurrence : This entity is quite rare in the recent flora of the 
lake. It has been noted in only a few collections from shallow sheltered 
areas. It has not been found in fossil material. 
Nitzschia tryblionella Hantz. in Rabh. 
Hantzsch, C., in Rabenhorst, Alg. Sachs, resp. Mittleuropas Exsicc., 
No. 984. I860. 
Illustrations : Van Heurck, Synopsis, p. 171, pi. 57, fig. 9-10. 
Hustedt, in Pascher, p. 399, fig. 757. 
Occurrence: This species is rather rare in recent collections. 
Most specimens are found in collections from bottom material, although 
occasional individuals are found in plankton collections. It is very -
rare in fossil material. 
Nitzschia tryblionella var. levidensis (Wm. Smith) Grun. 
Grunow, A., in Cleve and Grunow, Kongl. Sven. Vet.-Akad. Handl., 
Ser. 2, 17(2):70. 1880. 
Illustrations : Van Heurck, Synopsis, p. 171, pi. 57, fig. 15, 
(type #375). 
Hustedt, in Pascher, p. 399, fig. 760. 
Occurrence: This entity is veiy rare in recent collections. Most 
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specimens are found in collections of bottom material from shallow 
sheltered areas. Very rare in fossil material. 
Nitzschia vermicularis Hantz. in Rabh. 
Hantzsch, C., in Rabenhorst, Alg. Sachs, resp. Mittleuropas Exsicc. 
No. 889. I860. 
Illustrations: Van Heurck, Synopsis, p. 178, pi. 64, fig. 1, 2. 
Hustedt, in Pascher, p. 419, fig. 811. 
Occurrence : This species is common in winter collections from sandy 
bottoms. It is found more rarely in other collections from the littoral 
region of the lake and in plankton collections. Rare in fossil material. 
Nitzschia wolterecki Hust. 
Hustedt, F., Int. Rev. Hydrobiol., 42(1/3):135, fig. 309-312. 1942. 
Occurrence: This entity has been found in only one recent collection. 
A few valves of this species have been noted in the upper levels of the 
core material. 
Cymbellonitzschia Hust. 
Cymbellonitzschia diluviana Hust. 
Hustedt, F., Abh. Naturw. Ver. Bremen, 33(3):453, fig. 23-24. 
1954. 
Occurrence: Not uncommon in recent collections, especially those 
made from sand and rocks at 1-10 meters depth. It is also found rather 
commonly in fossil material. 
160 
Family Surirellaceae 
Subfamily Surirelloideae 
Cymatopleura Wm. Smith 
Cymatopleura solea (Breb. ) Whi. Smith 
Smith, Wm., Ann. Mag. Nat. Hist., Ser. 2, 7:12, pl. 3, fig. 8, 9. 
1851. 
Illustrations : Van Heurck, Synopsis, pi. 55» fig. 5-7. 
Hustedt, in Pascher, p. 425, fig. 823a. 
Occurrence : This entity is very common in collections from most 
habitats in the littoral zone of the lake. It is also found in quantity 
in collections from bottom material at depths of from 3 to 15 meters. 
Large individuals of this taxon are often found in plankton collections 
made during the winter and spring months. It is of scattered occurrence 
in fossil material. 
Cymatopleura elliptica (Breb.) Wm. Smith 
Smith, Wm., Ann. Mag. Nat. Hist., Ser. 2, 7:13» pi. 3, fig. 10-11. 
1851. 
Illustrations : Van Heurck, Synopsis, p. 168, pi. 55, fig. 1. 
Hustedt, in Pascher, p. 426, fig. 825. 
Occurrence : Common in recent collections from bottom material. 
Also sometimes found in the plankton. Common in fossil collections. 
Cymatopleura cochlea J. Brun 
Brun, J., Mem. Soc. Phys. et Hist. Nat. Geneve, 31:25, pi. 22, 
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fig. 5. 1891. 
Illustration: A. S. A., pi. 2?6, fig. 6. 1911. 
This species is distinguished from the other members of the genus 
that occur in Lake West Okoboji by the rather marked torsion of the 
valves. This feature is variable and it is possible to find specimens 
in the same collection that are twisted from about 10° to nearly 90°. 
When this entity occurs in the same collections as Ç. elliptica (Breb.) 
Wm. Smith the individuals having only slightly twisted valves may be 
confused with that taxon. 
Occurrence: Not rare in recent collections from bottom material, 
especially from areas with mud bottoms. It is also found in the plank­
ton, most usually in the spring of the year. Rare but widely distributed 
in fossil samples. 
Surirella Turpin 
Surirella angusta Kutz. 
Kutzing, F. T., Bacill., p. 61, pi. 30, fig. 52. 1844. 
Illustration: Hustedt, in Pascher, p. 435, fig. 844. 
Occurrence: This taxon is one of the most common members of its 
genus in the flora of Lake West Okoboji. It is found in a wide variety 
of collections but is most common in collections from sandy bottoms in 
shallow water. It is found in fossil material, but is relatively less 
common there than in recent material. 
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Surirella angusta var. constricta Skv. 
Skvortzow, 3. W., Memoirs of the Southern Ussuri Branch of the 
State Russian Geographical Society, 3:55» pi. A, fig. 3- 1929. 
Illustration: Hustedt, in Pascher, p. 435. 
Occurrence: This entity is much more rare than the nominate variety. 
It is found in the same range of collections as that form. 
Surirella biseriata Bréb. 
Brebisson, A. and Godey, Mem. Soc. Acad. Falaise, 1:53» pl. 7. 
1835. 
Illustration: Hustedt, in Pascher, p. 432, fig. 831, 832. 1930. 
Occurrence: This entity is rare in both recent and fossil material. 
Surirella biseriata fo. punctata Meist. 
Meister, F., Beitrage zur Kryptogamenflora der Schweiz. 4(1) Die 
Kieselalgen der Schweiz, p. 226. 1912. 
Illustration: Hustedt, in Pascher, p. 433. 
Occurrence : This entity is not uncommon in recent collections from 
the littoral and benthic zones of the lake. Specimens are also occasion­
ally found in plankton collections. It is rare in fossil material. 
Surirella biseriata var. bifrons fo. punctata Kaiser 
Kaiser, P. E., Kryptogamische Forschungen, 1(3):136. 1918. 
Illustration: Hustedt, in Pascher, p. 433. 
Occurrence : This entity is not uncommon in collections from the 
littoral and benthic zones of the lake. It is rare in plankton and 
fossil collections. 
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Surirella elegans Ehr. 
Ehrenberg, C. G., Abh. Akad. Wiss. Berlin, p. 424. 1341:424. 1843. 
Illustrations : Van Heurck, Synopsis, p. 187, pi. 71, fig. 3 
(type 419). 
Hustedt, in Pascher, p. 440, fig. 858-859. 
Occurrence: Rare in recent collections found in bottom debris, 
especially at depths of three meters and greater. Also found occasionally 
in the spring plankton. Very rare in fossil material. 
Surirella guatimalensis Ehr. 
Ehrenberg, C. G., Mikrogeologie, pi. 33 (6), fig. 7- 1854. 
Illustrations : Boyer, Diatoms of Philadelphia and Vicinity, 
p. 126, pi. 36, fig. 5« 
A. S. A., pi. 21, fig. 11-14. 
Occurrence : Not uncommon in recent collections from bottom debris 
in relatively deep water. Also found in quantity in some collections 
of spring plankton. Rare in fossil material. 
Surirella Iowensis spec. nov. pl. 1, fig. 11. 
Cellae hetropolares, aliquantulum firmiter tortae axibus transapicibus. 
Valvae ovoidae late tereto polo "capite" et firmius tereto polo "pede"; 
longitude 17 - 54, latitude 10 - 25 u. Alae parum cretae, "fenestrae" 
non apertae. Canales alares 5 - 7 in 10 u, extendentes in media valva 
ubi pseudoraphe angusto interrumpuntur. Superficies partis mediae valvae 
striatae striae fere 18 in 10 u. 
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Cells heteropolar, more or less strongly torsioned about the 
transapical axis. Valves ovoid, with broadly rounded headpole and more 
narrowly rounded footpole, 17 - 54 u long, 10 - 25 u broad. Wings 
little developed, "windows" not apparent. Wing canals 5 - 7 in 10 u, 
extending to center of valve where they are interrupted by a narrow 
pseudoraphe. Surface of central portion of valve striate, striae about 
18 in 10 u. 
This species is quite close to Surirella hofleri Hust. (1959), 
however it does not have the extreme degree of torsion shown by that 
species. The shapes of these two entities are also apparently quite 
different, although it is difficult to assess the relationship in outline 
of forms that have undergone as severe torsion as S. hofleri Hust. 
Hustedt characterizes the shape of S. hSfleri as being "spitz eiformig". 
Type locality: West Lake Okoboji, Dickinson County, Iowa. From 
filamentous algae on rocks, Bridge between Lakes. 
Holotype: In author's collection #177• Collected by E. F. Stoermer, 
27 March, I960. 
Distribution: Widely distributed in Iowa. (West Okoboji, East 
Okoboji, Silver Lake Fenn, Des Moines River, Little Souix River, Squaw 
Creek at Ames.) 
Occurrence : Scattered in collections from littoral zone. 
Surirella linearis Wm. Smith 
Smith, Wm., Synopsis of the British Diatomaceae, Vol. I, p. 31, 
pi. 8, fig. 58a. 1853. 
Illustrations : A. S. A., pi. 23, fig. 27. 
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Hustedt, in Pascher, p. 434, fig. 837-833. 
Occurrence: Rare in recent collections from the littoral zone of 
the lake. Very rare in fossil material. 
Surirella linearis var. constricta (Ehr.) Grun. 
Grunow, A., Verh. Zool.-Bot. Ges. Wien, 12:455. 1862. 
Illustrations: A. 5. A., pi. 23, fig. 28. 
Hustedt, in Pascher, p. 434, fig. 839. 
Occurrence: This entity is very rare in both recent and fossil 
collections. 
Surirella linearis var. helvetica (Brun) Heist. 
Meister, F., Beitrage zur Kryptogamenflora der Schweiz. 4(1) Die 
Kieselalgen der Schweiz, p. 223, pi. 41, fig. 6. 1912. 
Illustration: Hustedt, in Pascher, p. 434, fig. 840. 
Occurrence: This entity is very rare in both recent and fossil 
collections. 
Surirella panduriformis Wm. Smith 
Smith, Wm., A Synopsis of the British Diatomaceae, Vol. I, p. 33, 
pi. 30, fig. 258. 1853. 
Illustration: Van Heurck, Synopsis, pi. 73, fig. 11. 
Occurrence: This entity has been found in only one locality in re­
cent collections, occurring in fair quantity regularly in winter col­
lections from bottom sand near the bridge between East and West lakes, 
but has not been noted from similar habitats in other localities. A few 
isolated valves of this entity have been found in fossil material. 
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Surirella ovata Kutz. 
Kutzing, F. T., Bacill., p. 62, pl. 7, fig. 1-4. 1844. 
Illustration: Hustedt, in Pascher, p. 442, fig. 864. 
Occurrence: This entity is uncommon in recent material occurring 
in greatest abundance in material from sandy bottoms in shallow water. 
It is rare in fossil material. 
Surirella ovata var. pinnata (Wm. Smith) Hustedt 
Hustedt, F., in Pascher, Die Susswasser-Flora Mitteleuropas. Heft 10, 
Bacillariophyta (Diatomeae), p. 442, fig. 865. 193°• 
Occurrence: This entity is somewhat more common than the typical 
form, but is found in the same types of collections. 
Surirella robusta var. splendida (Ehr.) Van Heurck 
Van Heurck, H., Synopsis des Diatomees de Belgique, p. 187, pl. 72, 
fig. 4 (type 422). 1880-1881. 
Illustrations: A. S. A., pi. 22, fig. 15-17. (as 5. splendida) 
Hustedt, in Pascher, p. 437, fig. 581-532. 
Occurrence : This entity is found in recent collections from 
bottom debris, especially those taken from relatively deep water. It 
is very rare in fossil material. 
Surirella tenera Greg. 
Gregory, W., Q. J. M. S., 4:11, pl. 1, fig. 38. I856. 
Illustrations : A. S. A., pi. 23, fig. 7-9. 
Hustedt, in Pascher, p. 438, fig. 853. 
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Occurrence: Rare in recent collections from the littoral zone of 
the lake. Very rare in fossil material. 
Surirella tenera var. nervosa A. Schmidt 
Schmidt, A., Atlas der Diatomaceenkunde, pi. 23, fig. 15-17. 1875. 
Illustration: Hustedt, in Pascher, p. 439, fig. 854-355• 
Occurrence: This entity is found in the same types of collections 
as the nominate variety, but is somewhat more common than that taxon. 
Surirella turgida Wm. Smith 
Smith, Wm., A Synopsis of the British Diatomaceae, Vol. I, p. 31» 
pi. 9, fig. 6. 1853. 
Illustrations : A. S. A., pi. 283, fig. 6-8. 
Hustedt, in Pascher, p. 433, fig. 836. 
Occurrence : Rare in collections from bottom debris. Very rare in 
fossil material. 
Campylodiscus Ehr. 
Campylodiscus noricus var. hibernica (Ehr.) Grun. 
Grunow, A., Verh. Zool.-Bot. Ges. Wien, 12:439. 1862. 
Illustration: Hustedt, in Pascher, p. 446, fig. 871. 
Occurrence: This entity is rare in recent collections. Occasional 
individuals are found in collections of bottom material and it has been 
found in plankton collections in a few instances . It is very rare in 
fossil material. 
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DISCUSSION AND CONCLUSIONS 
One cannot help but be impressed by the number of varied habitats 
present in Lake West Okoboji. Each of these has its own, more or less 
unique, diatom flora. In the present study an effort was made to in­
vestigate the lake as thoroughly as possible but undoubtedly some unique 
areas have been overlooked and their floras remain unrecorded. 
Round (195?) recognizes four major types of algal communities in 
lakes : (1) the free floating or olanktonic; (2) those attached to 
plants or epiphytic; (3) those attached to solid substrata or eoilithic; 
and (4) the bottom living or eoipelic. The species composition of these 
major communities is determined by the physical and chemical parameters 
of the particular environment. The observed range of occurrence of each 
species is given in the systematic section. 
Some remarks about the species composition of the various communities 
observed in the lake are appropriate although it must be realized that 
these vary somewhat in different regions and that purely physical mixing 
often accounts for some of the anomolous records found in the shallow 
littoral region of the lake. The epilithic community near the water line 
is dominated by Gomohoneis eriense var. appiculata during the summer 
months. A transitional flora develops in the spring and fall that is 
dominated by Diatoma vulgare Bcry. During the winter months this commun­
ity is dominated by a massive bloom of Gomphonema olivaceum (Lyngbye) 
Kutz. A considerably different flora is found on rocks in deeper water. 
The epilithic flora at 2-6 meters is dominated by small species such as 
Navicula subhamulata Grun., Navicula bryophila J. B. Peterson and 
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Dinloneis oculata (Bréb.) Cleve. 
Cocconeis placentula 2hr., Cocconeis nediculus Ehr., Navicula 
scutelloides Wm. Smith and Achnanthes minutissima Kutz. are the most 
common epiphytes on filamentous algae. The filamentous algae and their 
epiphytic flora are considerably reduced during the winter months while 
there is an ice cover on the lake. The most conspicuous epiphytes on 
aquatic phanerogams during the summer months are Epithemia and Rhopalodia 
spp. These tend to be replaced by Gomphonema and Cymbella spp. (par­
ticularly Cymbella lanceolata (Ehr.) Kirch.) in the cooler months. 
The epipelic flora in shallow water is so varied that few generaliza­
tions seem justified. This flora is dominated by various species of 
Navicula and Nitzschia and has greater or lesser numbers of Surirella 
spp.. Cymatopleura spp. and other genera present. Local areas have quite 
characteristic floras. The winter epipelic flora of Lazy Lagoon (mud 
bottom) is often a nearly pure stand of Navicula lanceolata (Agardh) 
Kutz. A somewhat similar area in the vicinity of the bridge having a 
sand bottom developes a flora that is dominated by Nitzschia linearis 
var. tenuis (Wm. Smith) Grun. with Surirella ovata var. pinnata (ton. 
Smith) Hust. and Surirella panduriformis Wm. Smith present in quantity. 
The epipelic flora in deeper water (2-15 meters) is more seasonally 
stable. It is characterized by large conspicuous forms such as Surirella 
guatimalensis Ehr., S. elegans Ehr., Navicula pampeana Freng, Stauroneis 
phoenicentsron Ehr., Pinnularia viridis (Nitzsch) Ehr. and Pinnularia 
nobilis Ehr. Navicula cuspidata Kutz. is also present in this community 
and is especially common in areas that support a large growth of 
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filamentous blue-green algae (primarily Oscillatoria and Phormidium 
sdd.). Neidium distincte-punctatum Hust. and Stauroneis acutiuscula 
Per. and Hérib. are found growing on the ooze at 10-20 meters. These 
entities become more numerous and tend to invade shallower water in the 
winter months. 
During the years this study was carried on, the dominant organism 
in the winter plankton was Asterionella formosa Hassail. Occasional 
blooms of Stephanodiscus astrea var. minutula (Kutz.) Grun. were noted 
and the winter plankton usually contains greater or lesser numbers of 
Fragilaria spp. The spring and fall plankton is dominated by Stephan­
odiscus niagarae var. magnifica Fricke. The summer plankton of the lake 
usually contains few diatoms except Nitzschia fonticola var. pelagica 
Hust. and Nitzschia confinis Hust. which are found on and in colonies of 
Anacystis cyansa Drouet and Dailey. As noted before in 1962 a bloom of 
Fragilaria crotonensis Kitton and Melosira granulata (Ehr.) Halfs per­
sisted through most of the summer. The waters of areas such as Beck's 
Canal and Lazy Lagoon support a massive bloom of Melo sira granulata 
(Ehr.) Halfs and M. granulata var. angustissima 0. Mull, during the 
summer months. Few plankton diatoms are found in winter collections 
from these habitats. 
As floristic data accumulates it becomes more and more apparent that 
there are relatively few diatom species that are truly endemic. Most 
common species that are tolerant of a rather wide range of physical and 
chemical conditions are known to have world wide distribution. Species 
with more exacting physiological requirements often have discontinuous 
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distribution patterns but are found wherever conditions will allow their 
growth. A number of entities have been found in West Lake Okoboji that 
were previously reported from tropical areas. As an example Hustedt 
(1949) reports Navicula platyceohala 0. MQ11. and N. nyassensis fo. minor 
0. Mttll. to be restricted to tropical Africa and that Cymbella mulieri 
Hust. is found in tropical Africa and Asia. All of these species are 
present in West Lake Okoboji. Furthermore Navicula molestiformis Hust., 
Nitzschia confinis Hust. and N. amahioxoides Hust., all reported as new 
entities from tropical Africa by Hustedt (loc. cit.) are also present in 
the flora. The case of Navicula luzonensis Hust. is interesting and per­
haps instructive. This entity was described by Hustedt (19^2) who con­
sidered it to be endemic to southern Luzon, Philippine Islands. It was 
subsequently reported from three localities in the United States by 
Reimer (1959a). Reimer states that this is a hard-water tolerant species 
that can withstand rather wide fluctuations in concentrations of nitrate, 
phosphate and sulfate. His data also indicates that this species is 
tolerant of (prefers?) rather high water temperatures. In West Lake 
Okoboji it is found in considerable quantity in shallow water near shore 
and in pools on the beach in summer. These microhabitats undoubtedly 
have "tropical" conditions during the summer months not much different 
from those in the type locality. Cases such as this point out that our 
present knowledge of the distribution of diatom species does not allow 
many definite conclusions about their geographic or ecologic ranges. 
Early in the present study it became apparent that a number of 
species present in the flora of the lake had been described from the 
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African rift lakes and from Lake Baikal and were generally not reported 
from other areas in the literature (Stoermer 1963). It is tempting to 
infer a pre-pleistocene origin for West Lake Okoboji from this. K£y 
original enthusiasm for this theory has waned considerably. The lack 
of intensive studies of large hard-water lakes makes it highly dangerous 
to assign any degree of significance to such apparent discontinuous 
distribution patterns. 
The relatively small number of published reports of investigations 
directly comparable to the present study makes it rather difficult to 
determine if the diversity of species present in the lake is unusually 
high. A total of 419 entities have been noted which belong to 40 genera. 
Hustedt (1922) found 349 entities belonging to 36 genera in his study 
of the Lunz lakes. The same author (1945) found 224 entities belonging 
to 36 genera in Ochida Lake although this investigation was somewhat 
less intensive. Wurthrich's (i960, 1961) investigations of Lake Neuchatel 
revealed a total of 408 entities in 38 genera. This investigation was 
quite comparable to the present one in scope and intensity. It thus 
appears that the flora of Lake West Okoboji contains about the number 
of taxa that should be expected in a lake of its size and type. Further 
investigations are necessary to determine the usual composition of the 
diatom floras of eutrophic hard-water lakes in this area. 
The core material obtained from the lake has a number of rather 
unique and puzzling aspects. The physical appearance of the sediments 
is much the same as upper layers of the sediments from Lake Zurich in­
vestigated by Nipkow (1920). In the present case, however, the annual 
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stratification is not as clear as it was in Nipkow1 s material. Local 
sequences can be followed which may well represent true annual strat­
ification but these are followed by sequences in which the layering is 
very indistinct. Attempts to date the material by counting the strata 
present have proven fruitless. A sample of the material from the bottom 
of the core has been sent to Isotopes Incorporated, Westwood, New Jersey 
for radiocarbon dating but this has not been completed as yet so the 
time span covered by the sample must remain a matter of conjecture for 
the present moment. The feasibility of dating the material by pollen 
analytical methods has not been thoroughly investigated but the pre­
viously noted scarcity of pollen makes this approach appear dubious. 
No obvious physical discontinuities are present in the section. 
This would tend to indicate at the outset that there have been no 
drastic changes in the physical environment or trophic level of the lake 
during the period of time represented in the section. The very early 
developmental stages of the lake are, of course, not represented in the 
present sample. 
The floristic data obtained from the core material is represented 
graphically in Figures 1-17 . The percentages given were obtained by 
converting the number of individuals of a given taxon counted during a 
traverse of the slide under oil immersion to a percentage of the total 
number of individuals of all taxa observed. This was done for each of 
the previously discussed 30mm. samples taken from the core. In addition 
the slide was searched for taxa of low abundance which were not noted 
in the counts. The non-quantitative data derived from the latter 
1?4 
observations has been included in the occurrence notes of the systematic 
section. It would be desirable to extend the actual counts to the point 
where all species present in a given sample would be included but, when 
working with a large number of samples as in the present case, this ap­
proaches physical impossibility. It is felt that the method used pre­
sents a truer representation than a mere table of occurrence with qual­
itative abundance estimates which is the most common method of presenting 
such data in the literature (Conger 1939, Gams 1927, Groschope 1936, 
Hutchinson, Patrick and Deevey 1956, etc.). Round (1957) presents data 
based on a "synthesis" of three counting methods and expressed as total 
numbers of frustules in a given transect "corrected to give numbers per 
gm. dry wt. of sediment". This method is very interesting and appears 
to be valid if the buried assumption (i.e. unit wt. of sediment = unit 
time) can be supported. In the present study this assumption cannot be 
proven so the data are presented as relative numbers. 
The species most abundant in the present core are, of course, 
planktonic forms. Species from other communities found in the core must 
of necessity have been transported for considerable distances before 
settling out in the deep portion of the lake. This adds some danger to 
the interpretation of the significance of the relative numbers of such 
species in a given level of the core material in that their observed 
frequency is a function of both their true abundance and the efficiency 
of transport to the place of eventual deposition. Fluctuations in the 
level of the lake lead to the reworking of shallow water deposits which 
undoubtedly increases the observed abundance of species from shallow 
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water communities in given levels of the core material. For these 
reasons major emphasis will be placed on the relative numbers of mem­
bers of the plankton community as indicators of possible physical and 
chemical changes in the lake during the time represented by the core 
sample. 
The high relative abundance of Stephanodiscus astrea var. minutula 
(Kutz.) Grun. in the core material was not expected from our recent ob­
servations. Occasional minor blooms of this species were noted in recent 
collections but it was never an important component of the flora. The 
modern blooms all occurred in the winter months so the high abundance of 
this species in the lower portion of the core material may indicate 
relatively cooler water conditions at that time. Hustedt (1930) notes 
that this species is a predominately winter plankton form in eutrophic 
hard-water lakes in Europe. 
Stephanodiscus niagarae var. mapmif ica Fricke is previously known 
only from fossil material (Patrick, in Hutchinson, Patrick and Deevey 
1956). In Lake West Okoboji it is consistently found in the spring and 
fall plankton. 
Stephanodiscus niagarae Ehr. usually occurs in "mesotrophic to 
eutrophic lakes in temperate and especially cool temperate United States" 
according to Patrick (op. cit.). It is of scattered occurrence in the 
core material but has not been found in recent collections from the lake. 
Cyclotella bodanica Eulenstein is most commonly found in subalpine 
lakes in Europe according to Hustedt (1930)• It is not present in recent 
collections from the lake. Its abundance in the lower and middle portions 
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of the core material may indicate cooler temperatures at the time of 
deposition of these sediments. 
Melosira granulata (Ehr.) Halfs is a common summer plankton form in 
eutrophic lakes. Its increasing relative abundance in the upper levels 
of the core may again indicate an increase in average water temperature 
in the lake during the time span covered by the core sample. This same 
general statement holds for Melosira ambigua 0. Mtlll. 
Most of the Fragilaria species found in the core material in 
abundance are characterized in the literature as being most common in 
eutrophic lakes. The periodicity of Fragilaria crotonensis Kitton is 
especially interesting because of the previously noted bloom of this 
organism apparently initiated by an abrupt rise in the lake level due to 
heavy rains. It is interesting to speculate that the periodic variations 
in the abundance of this organism in the core material may reflect such 
occurrences in the past. A prolonged study would be necessary to give 
such speculation firm theoretical basis. 
Asterionella formosa Hassall was the most common winter plankton 
diatom in recent collections. During the winter of 1961 a collecting 
apparatus was suspended about 10 ft. above the bottom of the lake in the 
immediate area where the core samples were taken. This apparatus was left 
in place for one month (January) and then recovered. The samples of the 
material settling out in the lake during that time proved to be almost 
pure (97+%) Asterionella formosa frustules. As noted before, the present 
study of the lake included a rather abnormal low water period so that 
high abundance of this species may be indicative of conditions under which 
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the lake does not drain and minerals tend to accumulate. 
Most of the Synedra species found in the core material are derived 
from communities other than the plankton. Synedra cyclooum Brutschy is 
a notable exception to this. As noted in the systematic section this 
species is epizooic on Cyclops spo. and other zooplankters. Its relative 
abundance in the core material may reflect the abundance of these organ­
isms at the time the various strata containing this diatom were deposited. 
Cocconeis species are characteristically epiphytes. Their relative 
abundance may indicate the periods in the history of the lake when suit­
able substrate plants were present in large quantities. This relation­
ship is complicated however by the possibility of shifts in water level 
causing large numbers of such species to be deposited in the profunda! 
sediments that were derived from several years accumulation in shallow 
water. 
Species of the miscellaneous Naviculoid genera are more common in 
communities other than the plankton. They are not found in large quan­
tities in the core material. The same remarks apply to the genus 
Navicula itself. The only species of this genus that is of special in­
terest throughout the core material is Navicula scutelloides Wm. Smith 
which is epiphytic, particularly on green algae such as Rhizoclonium spp. 
and may serve as an indicator of the abundance of such plants in the 
flora of the lake. 
Goirtphonema and Gomphoneis species are mostly epilithic or epiphytic. 
Their abundance may be indicative of the development of such communities 
in different periods of the lake's history. Gomphonema olivaceum (Lyngbye) 
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Kutz. is more common in the core material than other epilithic species. 
This may be due to the fact that the large colonies of this species tend 
to become detached and float in the surface waters of the lake for con­
siderable distances before decomposing and allowing the individual 
frustules to sink to the bottom. If it were not for this complication 
this species would furnish a good index of relative water temperature 
as it seems to be quite strongly restricted by temperature. 
As noted in the systematic section most Amphora species are found 
in the littoral region of the lake. Amphora ovalis var. pediculus 
(Kutz.) Grun. is commonly epiphytic on the larger diatoms and on other 
algae. Its high abundance in the core material, compared to other 
species of the genus, is somewhat puzzling. It has in rare instances 
been noted as an epiphyte on Melosira granulata (Ehr.) Ralfs. During the 
present period of study such occurrences were most usually found in 
collections from shallow areas such as Beck's Canal rather than from the 
plankton of the main lake. This qualification does not, however, ex­
clude the possibility that it may develop on planktonic Melosira gran­
ulata (Ehr.) Ralfs during periods of maximum development of that species. 
Epithemia and Rhopalodia species are mostly epiphytic or epilithic 
although some species are rather common in recent plankton collections. 
In general the abundance of species of these genera in the core material 
most closely reflects the development of the aquatic phanerogamic flora 
of the lake. 
Most species of the genus Nitzschia are epipelic although some 
species are found in the plankton as previously stated. The most 
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interesting members of the genus from the point of view of the core 
material are those species which occur in association with planktonic 
blue-green algae, particularly with Anacystis cyanea Drouet and Dailey 
(e.g. Nitzschia fonticola var. pelagica Hust., N. confinis Hust. and N. 
spiculoides Hust.). The combined frequencies of these species have been 
plotted as "planktonic Nitzschias" in Figure 16. It should be noted 
that N. confinis Hust. is restricted to the upper half of the core and 
N. spiculoides Hust. is found only in the upper third. 
Surirella species are scattered through all levels of the core 
material but seldom comprise more than I70 of the total flora. 
The isolated occurrence of some species in the core material is of 
interest. Navicula laeta A. Mayer and N. toulaae var. spectrabilis A. 
Cleve are found only in the extreme bottom portion of the core. 
Mastogloia Doddii and Synedra capitata var. fossilis are found in the 
central portion of the core only. The former was found in several sam­
ples but the latter is restricted to a single sample. The most puzzling 
of these isolated finds is Tabellaria fenestrata (Lyngbye) Kutz. Ac­
cording to Hustedt (1930) this species is commonly found in eutrophic 
lakes in Europe. In Lake West Okoboji it occurs in only one sample. 
The reasons for its failure to become established in the flora after this 
one bloom remain problematic. 
In general the diatom flora of the core taken from the lake reflects 
a prolonged period of very slight and gradual shift toward warmer water 
conditions and higher nutrient levels. The initial phases of the de­
velopment of the lake are not represented in the core and the lake has not 
180 
evolved to the point where filling by siltation has become a serious 
factor. No violent shifts in the flora are present which would indicate 
pronounced changes in the trophic level of the lake due to the activities 
of man. Our section appears to be equivalent developmentally, if not 
chronologically, to the "brown mud" and "ooze" sequence of the cores from 
Windermere studied by Pennington (194-3). The exact relationship of this 
material to similar cores from Europe (Gams 1927; Hustedt 1943, 1954; 
Round 1957) and the United States (Conger 1939; Patrick 194-3, 1954) 
awaits dating and study of the pollen profile. 
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SUMMARY 
1. Lake West Okoboji may be characterized as an eutrophic hard-
water lake. 
2. The post-pleistocene diatom flora of this lake contains no less 
than 419 taxa belonging to 40 genera. This fact was established from 
observations made on more than 400 collections from the modern flora 
plus 239 samples taken from a 30 ft. core of the profunda! sediments. 
3- The modern flora of the lake contains a number of well defined 
diatom communities. 
4. Water depth and type of substrate available for colonization 
are major factors in determining the floral composition of all commun­
ities except the plankton. 
5. There is a seasonal succession of dominant species in all 
communities in the modern flora. 
6. The modern flora of the lake contains a number of entities 
previously reported mainly from pre-pleistocene lakes. 
7. The modern flora of the lake also contains elements of both 
tropical and subartic floras. 
8. There is more than 30 ft. of sediment present in the deepest 
portion of the lake. 
9. This deposit is composed mainly of autochthonous sediments 
(primarily diatom frustules). 
10. The evident stratification of sediments is due largely to the 
varying amounts of organic detritus present in successive layers. How­
ever, occasional strata are predominated by a single species and thus 
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indicate bloom conditions. 
11. There are no apparent physical changes in the nature of the 
sediments indicative of severe changes in the sedimentation rate or 
trophic level of the lake. 
12. The changes in the pattern of species dominance during the 
period represented by the core section are considered to be indicative 
of an increase in the mean annual temperature of the lake, a slight 
increase in the trophic level and an increase in the development of 
the littoral diatom flora. 
13. Minor periodic changes in the flora present in the core 
section are considered to be related primarily to fluctuations in lake 
level. 
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APPENDIX A 
Table 1. Water sample data (Depth = meters; temp = °C; others = ppm) 
Date Location Depth Temp °2 Turb S04 Fe PH 0-P04 SiP2 
15-6-60 E. Bay 1 18 4 10 24 0.3 8.7 0.3 0.9 
15-6-60 E. Bay 8 17 6.8 10 28 0.2 8.6 .15 1.4 
20-6-60 Miller's Bay 0 20 
-
30 30 .25 8.7 .3 .85 
24-6-60 Deep hole 27 13.5 3 0 38 .1 7.9 .2 2.5 
24-6-60 Deep hole 23 14 4 0 35 .1 8.4 .3 2.5 
24-6-60 Deep hole 15 18 6.5 0 28 .1 8.5 .2 1.3 
24-6-60 Deep hole 10 18 6.3 0 30 .1 8.6 .2 1 
24-6-60 Deep hole 5 18.5 7.5 0 33 .1 8.5 .2 .7 
24-6-60 Deep hole 0 19.5 6.7 0 35 .1 8.7 .1 .6 
7-7-60 Pike's point 12 19.5 5.5 75 25 .1 8.6 .1 2 
7-7-60 Deep hole 23 14.5 2 10 25 .1 8 .25 3> 
7-7-60 Deep hole 19 17 2.5 - - - - - -
7-7-60 Deep hole 20 15.5 1.8 20 28 .05 7.9 .2 2.8 
7-7-60 Deep hole 10 19.5 5.5 10 20 .05 8.7 .05 1.4 
7-7-60 Deep hole 0 21.5 7 5 25 .05 8.7 .05 1.1 
20-7-60 Deep hole 30 13 1.75 10 30 .15 7.2 - 3.3 
20-7-60 Deep hole 25 13.8 1.75 40 32 .1 7.5 - 2.3 
20-7-60 Deep hole 20 15.5 1.7 20 25 .1 8.1 - 3.2 
20-7-60 Deep hole 15 18 4.3 0 32 .05 8.5 - 2.5 
20-7-60 Deep hole 10 20.2 6 0 25 .1 8.7 - 2.2 
20-7-60 Deep hole 0 23 7.3 5 30 .05 8.7 - 1.8 
10-8-60 Beck's Canal 0 25 6.5 15 37 0.15 8.3 0 4 
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Table 1 (Continued). 
Date Location NO3 NO2 T-P04 Palk Talk CI CaH THarc 
15-6-60 E. Bay 0 0.01 0.6 25 210 10 70 220 
15-6-60 E. Bay .02 
in 0
 
0
 .3 25 210 7.5 70 215 
20-6-60 Miller's Bay .05 0 .4 20 210 10 75 230 
24-6-60 Deep hole .02 .005 .25 0 220 10 70 220 
24-6-60 Deep hole .01 .01 .2 0 200 7.5 70 220 
24-6-60 Deep hole .1 0 .15 20 215 10 70 230 
24-6-60 Deep hole .02 .005 .1 15 215 10 70 220 
24-6-60 Deep hole .05 0 .25 15 205 10 75 220 
24-6-60 Deep hole .02 0 .1 15 210 7.5 75 230 
7-7-60 Pike's point 0 .01 .45 10 210 12.5 80 210 
7-7-60 Deep hole 0 0 .7 0 225 10 90 225 
7-7-60 Deep hole - - - - - - - -
7-7-60 Deep hole .1 0 .6 0 220 15 85 230 
7-7-60 Deep hole 0 0 .35 20 180 10 80 230 
7-7-60 Deep hole 0 0 .2 15 190 10 60 220 
20-7-60 Deep hole 0 0 .4 0 220 10 100 220 
20-7-60 Deep hole .08 .035 .4 0 210 10 75 215 
20-7-60 Deep hole .26 .01 .45 0 210 10 80 220 
20-7-60 Deep hole .4 .005 .35 0 210 8.5 75 210 
20-7-60 Deep hole .02 
IN 0 0 .3 - - 10 85 215 
20-7-60 Deep hole .01 .005 .3 25 210 10 80 215 
10-8-60 Beck's Canal .05 .01 .25 0 220 - 120 250 
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Table 1 (Continued). 
Date Location Depth Temp °2 Turb SO4 Fe pH O-PO4 Si02 
11-8-60 Lazy Lagoon 0 25 10.5 20 32 .2 8.5 .05 4.5 
18-8-60 Deep hole 34 17 1.25 0 25 0 7.6 - 5 
18-8-60 Deep hole 25 17.5 1.5 0 40 .05 8.4 - 4 
18-8-60 Deep hole 15 21 1.5 0 30 .1 8.7 - 3 
18-8-60 Deep hole 7 23 5 0 35 .1 8.7 - 3.5 
18-8-60 Deep hole 0 23 6.5 0 30 0 8.7 - 3 
1-10-60 Miller's Bay 0 
-
6.4 5 23.5 0 8.5 .1 3.65 
1-10-60 Lazy Lagoon 0 
-
5.8 27 47.5 .1 8.3 .23 1.65 
1-10-60 Emmerson Bay 0 
- - 23 4o .03 8.7 .2 1.55 
1-10-60 Beck's Canal 0 
-
- 26 31 0 8.4 .4 .4 
1-10-60 Deep hole 0 
-
6.3 10 25 0 8.6 .22 3.4 
1-10-60 Bridge bet.lakes 0 
- 5.2 30 27.5 .04 8.7 .20 3.05 
5-11-60 Deep hole 25 8 - 2 26 .08 8.3 .10 2.15 
5-11-60 Emmerson Bay 0 6.5 8.9 2 26 .08 8.3 .10 2.15 
5-11-60 Deep hole 0 8.5 7.8 0 25 .04 8.4 .26 .95 
5-11-60 Beck's Canal 0 4.5 8.0 32 23 .02 8.5 .11 2.00 
6-11-60 Miller's Bay 0 8 7.3 3 25 O
 ON 8.5 .13 3.2 
6-11-60 Lazy Lagoon 0 4.5 7.7 2 50 .04 8.3 .25 3.7 
25-11-60 Deep hole 0 4.5 8.5 0 34 .08 8.5 .27 3.05 
25-11-60 Deep hole 5 4.5 7.4 3 24 .08 8.3 .28 2.93 
25-11-60 Deep hole 10 4.5 7.4 " 1 28 
VO 0 8.6 .33 3.9 
25-11-60 Deep hole 15 5 6.9 8 32 .06 8.2 .26 3.75 
Table 1 (Continued). 
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Date Location NO3 N°2 T—PO^j. Palk Talk CI CaH THarc 
11-3-60 Lazy Lagoon .05 .01 .25 0 220 - 100 230 
18-8-60 Deep hole .03 .001 .45 0 220 - 80 210 
18-8-60" Deep hole .02 .005 .55 0 210 - 80 210 
18-8-60 Deep hole .14 .015 .35 0 210 - 80 210 
18-8-60 Deep hole .02 .002 .35 20 220 - 80 210 
18-8-60 Deep hole .01 .005 .3 25 220 - 80 220 
1-10-60 Miller's Bay .35 .002 .33 15 185 10 69 217 
1-10-60 Lazy Lagoon .31 .025 .38 20 211 15 112 227 
1-10-60 Emerson Bay 0.37 .004 .17 10 192 9 66 210 
1-10-60 Beck's Canal .38 .007 .34 - 210 10 73 210 
1-10-60 Deep hole .37 .007 .33 16 189 10 64 210 
1-10-60 Br.idge bet.lakes .35 .01 .34 20 180 11.5 80 209 
5-11-60 Deep hole .11 .003 .32 10 204 9.5 71 208 
5-11-60 Emerson Bay .11 .003 .32 - 198 10 .68 210 
5-11-60 Deep hole .08 .001 .29 5 210 10.5 70 203 
5-11-60 Beck's Canal .11 .002 .35 0 210 12.5 75 212 
6-11-60 Miller's Bay .16 .003 .42 5 215 10 70 216 
6-11-60 Lazy Lagoon .11 .008 .19 0 240 11 92 232 
25-11-60 Deep hole .18 .008 .54 15 210 10 70 222 
25-11-60 Deep hole .14 .002 .55 15 210 12 70 212 
25-11-60 Deep hole .13 .008 .50 12 212 12 77 215 
25-11-60 Deep hole .13 .003 .54 14 210 12 72 218 
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Table 1 (Continued). 
Date Location Depth Temp °2 Turb SO4 Fe pH O-PO4 SiOg 
25-11-60 Deep hole 20 6 7.6 9 28 .08 8.5 .32 3.35 
14-1-61 Emmerson Bay .6 
- 9.9 0 27 .08 8.3 .30 3.2 
14-1-61 Beck's Canal .6 - 6.7 10 32 .12 8.35 .14 4.2 
14-1-61 Bridge bet.lakes 0 .1 9.7 18 34 .14 8.30 .47 12 
14-1-61 Lazy Lagoon 0 .1 10 10 32 .10 8.5 .39 4.20 
14-1-61 Miller's Bay 0 0 10.5 3 26 .10 8.5 3.2 4.2 
11-2-61 Deep hole 0 0 9.8 0 26 .10 8.5 .20 4.9 
11-2-61 Deep hole 3 1 9.4 0 23 .08 8.6 .30 4.1 
11-2-61 Deep hole 15 2.5 7.8 0 25.5 .08 8.4o .32 5.6 
11-2-61 Deep hole 30 3.5 6.4 0 23 0
 
OS
 
8.0 .46 5.9 
12-2-61 Bridge bet.lakes 0 0 7.6 0 25 0
 
Ox
 
8.2 .29 10.8 
12-2-61 Lazy Lagoon 0 0.4 7.3 0 36 .05 8.1 .22 4.5 
12-2-61 Miller's Bay 0 0.4 9.2 5 27 .08 8.52 .18 4.3 
12-2-61 Emerson Bay 0 0.4 9.6 0 30 .04 8.52 .14 4.7 
18-3-61 Emerson Bay 0 0.4 9.6 3 26 .07 8.4 .19 4.4 
18-3-61 Beck's Canal 0 0.4 8.8 6 24 .12 8.4 .33 1.5 
18-3-61 Bridge bet.lakes 0 2 9.3 6 26 .09 8.6 .54 5.8 
18-3-61 Lee's Resort 0 3.6 - 40 76 .08 7.9 1.02 19 
22-4-61 Emerson Bay 0 4.5 9.6 5 24 .04 8.7 .23 2.8 
22-4-61 Beck's Canal 0 9.5 9.3 45 24 .03 8.7 .23 2.3 
22-4-61 Lazy Lagoon 0 9.5 9.8 40 32 .12 8.9 .15 1.6 
22-4-61 Miller's Bay 0 7 10.1 20 22 .08 8.8 .20 1.1 
22-4-61 Terrace Park 0 8 9.8 18 18 .05 8.6 .09 3.2 
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Table 1 (Continued). 
Date Location NO3 NO2 T-PO4 Palk Talk CI CaH THarc 
25-11-60 Deep hole .14 .004 .38 16 225 11 77 212 
14-1-61 Emerson Bay .175 .012 .33 5 227 11 80 236 
14-1-61 Beck's Canal .095 .004 .62 - 250 12 95 255 
14-1-61 Bridge bet.lakes .26 .012 .42 5 242 12 92 236 
14-1-61 Lazy Lagoon .27 .003 .40 5 233 13 90 246 
14-1-61 Miller's Bay •30 .013 3.5 3 230 14 93 232 
11-2-61 Deep hole •17 .004 .28 10 250 15 90 245 
11-2-61 Deep hole .10 .003 .30 10 230 12 85 227 
11-2-61 Deep hole .27 .004 - 5 240 14 73 217 
11-2-61 Deep hole .24 .006 .64 6 220 12 77 240 
12-2-61 Bridge bet.lakes .19 .007 .56 - 230 13 83 240 
12-2-61 Lazy Lagoon .08 .004 .56 - 240 12 90 240 
12-2-61 Miller's Bay .13 .009 .28 5 225 13 81 220 
12-2-61 Emerson Bay .12 .006 .26 5 215 12 72 220 
18-3-61 Emerson Bay .38 .001 .30 5 240 11 74 240 
18-3-61 Beck's Canal .27 .008 .45 5 230 12 80 235 
18-3-61 Bridge bet.lakes .22 .006 .54 - 233 n 85 238 
13-3-61 Lee's Resort 3.4 .017 1.45 - 260 12 190 305 
22-4-61 Emerson Bay .38 .004 .21 14 215 10 80 210 
22-4-61 Beck's Canal .12 .001 .27 14 225 11 82 217 
22-4-61 Lazy Lagoon .55 .003 - 10 230 11 135 270 
22-4-61 Miller's Bay .20 .002 .28 12 222 10 83 -
22-4-61 Terrace Park .20 .002 .35 15 220 11 85 217 
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Table 1 (Continued). 
Date Location Depth Temp 02 Turb SO4 Fe pH O-PO4 Si0; 
22-4-61 Bridge bet.lakes 0 8.8 12.3 36 22 .12 9.25 .25 8.8 
1-6-61 Bridge bet.lakes 0 1? 7.4 3 22 .03 8.7 .40 2.6 
1-6-61 Main lake 0 13 7.3 0 20 .03 8.7 .43 1.8 
1-6-61 Miller* s Bay 0 15 7.3 3 23 .05 8.7 .28 4.3 
1-6-61 Emerson Bay 0 15 8.1 5 21 .04 8.8 .32 1.6 
1-6-61 Beck's Canal 0 20 6.4 20 24 .03 8.6 .35 1.0 
16-10-61 Main lake 0 15 - 5 22 .08 8.5 .05 2.8 
16-10-61 Beck's Canal 0 15 - 2 22 - 8.6 .15 1.7 
16-10-61 Emerson Bay 0 14.5 - 0 21 - 8.7 .27 2 
16-10-61 Miller's Bay 0 14.5 - 0 17 - 8.7 .26 2.9 
16-10-61 Smith's Bay 0 14.5 - 0 20 - 8.6 .17 2.7 
22-1-62 Emerson Bay 0 - - 0 22 .03 8.0 .10 4.4 
22-1-62 Bridge bet.lakes 0 -
- 25 22 0.0 7.9 .65 4.0 
23-9-62 Main lake 0 19 - 15 23 0.0 8.7 .20 6.5 
23-9-62 Emerson Bay 0 18 - 20 22 0.0 8.2 .14 6.7 
23-9-62 Miller's Bay 0 18 - 5 22 0.0 8.7 .30 5.5 
23-9-62 Brown's Bay 0 18.5 - 0 25 0.0 8.7 .70 6-5 
29-10-62 Main lake 0 - - 10 23 .02 3.5 .10 7.5 
29-10-62 Miller's Bay 0 11.5 - 7 23 .02 8.35 - 6.6 
29-10-62 Emerson Bay 0 11.5 - 5 23 .01 8.4 - 7.5 
29-10-62 Beck's Canal 0 9 - 25 24 .02 7.7 - 7.0 
28-11-62 Emerson Bay 0 16 5 28 .00 8.5 .22 8.0 
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Table 1 (Continued). 
Date Location NO3 NO2 T-P% Palk Talk CI CaH THarc 
22-4-61 Bridge bet.lakes .20 .004 .30 40 210 11 90 211 
1-6-61 Bridge bet.lakes .28 .004 .45 12 202 10 87 205 
1-6-61 Main lake .22 .004 .74 15 217 11 87 218 
1-6-61 Miller's Bay .18 .003 .38 14 218 12 83 218 
1-6-61 Emerson Bay .14 .004 .34 10 220 11 83 216 
1-6-61 Beck's Canal .15 .003 .34 20 230 10 93 225 
l6—10—6l Main lake .05 .002 - 3 220 10 100 225 
16-10-61 Beck's Canal .00 .003 
-
2 230 10 100 212 
16-10-61 Emerson Bay .03 .00 
- 5 220 11 85 220 
16-10-61 Miller's Bay .15 .001 - 3 225 10 90 225 
16-10-61 Smith's Bay .00 .001 
- 3 220 12 92 225 
22-1-62 Emerson Bay .07 .005 .13 3 235 10 125 240 
22-1-62 Bridge bet.lakes .20 .006 .21 
-
250 10 110 255 
23-9-62 Main lake .15 .003 .25 10 210 10 100 180 
23-9-62 Emerson Bay .10 .001 .38 10 205 10 110 225 
23-9-62 Miller's Bay .15 .002 .45 10 205 10 105 225 
23-9-62 Brown's Bay .14 .001 .25 5 215 10 90 235 
29-10-62 Main lake .10 .001 3 190 11 70 230 
29-10-62 Miller's Bay .10 .00 
- 3 215 10 80 230 
29-10-62 Emerson Bay .04 .00 - 3 210 11 80 230 
29-10-62 Beck's Canal .90 .00 - 2 220 10 105 250 
28-11-62 Emerson Bay .10 .00 .33 2 230 10 80 240 
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Figura 2, Occurrence of Cyolotella gi, in profundal core sample 
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Figure 15, Occurrence of Conphoneina and Contenais g, in 
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APPENDIX C 
Plate 1 
Figure 1. Gomphoneis eriense (Grun.) comb. nov. 
Figure 2. Gomphoneis eriense var. rostrata (M. Schmidt) comb. nov. 
Figures 3-4. Gomphoneis eriense var. apiculata var. nov. 
Figures 5-6. Mastogloia Doddii sp. nov. 
Figure 7. Nitzschia pseudoatomus sp. nov. 
Figure 8. Caloneis lewisii var. inflata (Schultze) comb. nov. 
Figure 9- Cymbella minima sp. nov. 
Figure 10. Navicula subhamulata var. variabilis var. nov. 
Figure 11. Surirella Iowensis spec. nov. 
Figure 12. Navicula pygmea var. producta var. nov. 
Figure 13. Synedra capitata var. fossilis var. nov. 
Figure l4. Amphora veneta var. angularis var. nov. 
Figure 15. Navicula amphibola var. capitata var. nov. 
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